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I, Andrew Barrett, do hereby declare and say as follows: 

1 . I am currently the Director of Business Development and Licensing for binovata 
Limited/ Vectura Group pic, I have held this position since July 2004 and have been 
involved with Adept® since the present application was filed. I was responsible for the 
UK launch of Adept® in May 2000 and subsequent licensing of European- wide rights of 
Adept® to Shire Pharmaceuticals in October 2001 and for the re-licensing of Adept® on 
a global basis to Baxter Healthcare Corporation in January 2006. A curriculum vitae is 
attached herewith at Tab 1 . 

2. Adhesions are the most frequent complication of abdominal surgery and are an 
ahnost inevitable occurrence after most abdominal and pelvic surgery. They are a 
recognised risk of a planned therapeutic intra-peritoneal procedure Tab 2, De Wilde 
Future Directions in Surgery 2006, March page 30 2"^ column "An Urgent Need for 
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Adhesion Reduction*')- As well as the important clinical burden associated with 
adhesions, the economic burden to healthcare systems is substantial. In 1994^ it was 
estimated that the cost in the US of all hospitalisations for adhesiolysis (surgery to 
remove adhesions) was US$133 biUion and of that, US$764 million were for 
hospitalisations directly attributable to adhesions (Tab 1, page 28, 2"^ column "Cost of 
Adhesions" attached hereto). Furthermore, it is estimated that adhesion formation occurs 
in 75-90% of patients following major gynaecologic surgery. Six percent of all hospital 
readmissions result from adhesions; 22% occur in the first year of surgery (Tab 3, 
Luciano, page 1 "Introduction", appended hereto and also available at 
http'://vww.obRvn.net/FrontiersJn_ReprQductive Medicine/Ad^ It is a well 

established fact that adhesions are a ubiquitous problem and that they present a 
significant drain and cost to the healthcare system. There has been a long felt need for an 
effective adhesion reduction agent, especially since pharmacologic therapies have been 
shown to be ineffective, 

3 , Results from a survey of surgeons in 2002j showed that there were four key 
desirable properties for their ideal adhesion reduction agent; (i) safety; (ii) ease of use ; 
(iii) efficac y and (iv) cost (Tab 4 sHdes 5 and 6 attached herewith show a slide excerpt 
from a presentation by Dr Michael Parker BSc MS PRCS FRCS(Ed) on 24 April 2004 
"The Modem Management of Adhesions" it is also available at 
www,euuzlet/hu/koloproktologus/2004/parker,ppt) , 

4, Adept(g) is the registered trademark of the commercially available product of a 4% 
solution of icodextrin used in post-operative adhesion reduction as defined in the present 
application. 

5, A number of different adhesion reduction agents have been proposed over the 
years and they can broadly be divided into those that are termed as "site specijfic" or have 
"broad coverage". The "site specific" agents act as physical barriers or films separating 
tissues in the body and the three products available to the US surgeon are Preclude®, 
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Interceed®, and Seprafilm®, Preclude® is not, however, approved for adhesion 
reduction by FDA. Both Interceed® , and Seprafilm® are approved only for open surgery 
(laparotomy); and not for laparoscopic surgery. The US indication for Interceed® is: "as 
an adjuvant in open (laparotomy) gynecologic pelvic surgery for reducing the incidence 
of postoperative pelvic adhesions after meticulous hemostatis is achieved consistent with 
microsurgical principles,". The US indication for Seprafilm® is: "for use in patients 
undergoing abdominal or pelvic laparotomy as an adjunct intended to reduce the 
incidence, extent and severity of postoperative adhesions between the abdominal wall and 
the underlying viscera such as omentum^ small bowel, bladder, and stomach, and between 
the uterus and surrounding structures such as tubes and ovaries, large bowel, and 
bladder.". 

The major disadvantages associated with Preclude® are that it has to be sutured into 
place, it is understandably difficult to use via laparoscopy, it is non-degradable and thus 
requires a vet further surgical procedure to remove it from the body, and has limited 
applicability in peritoneal surgery. It is expensive. These disadvantages are listed in Tab 

4 slide 19, Tab 5 Geoffrey Trew, The ObsteUician and Gynaecologist, Vol 6, No 2, 2004, 
page 1 also available at http://onlinetog.0rg/cgi/reprint/6/Supplement/L Tab 6, Tulandi & 
Al-Sunaidi OBG Management, May 2007, 19:86-94, Table 2 page 88 and Tab 7, De 
Wilde et al GynecoLSurg. 2007, 4:243-253, Table 2, page 245 and page 246 1'^ column, 
1^* paragraph). Interceed® and Seprafilm® are both resorbable and so overcome the 
issue of having a second invasive operation for removal, however neither are considered 
easy to handle by surgeons (Tab 4 slides 9 and 10 and Tab 7, page 246 1st column). 
Moreover, friterceed® has the highly undesirable disadvantage of being incompatible 
with blood, its efficacy being reduced in the presence of blood which is something hard 
to avoid in surgery. SprayGel® is the most complex agent to use as it may require up to 

5 kits excluding an airpump. It is not approved in the US and a regulatory study was 
halted prior to completion. It is apparent from the foregoing that the "site specific" 
agents, even those that have FDA approval, do not meet surgeons' requirements. 
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Turning now to the "broad coverage" agents^ these include Hyskon®, Sepracoat®, 
Ixitergel® and Adept® (Tab 4 slide 1 9). Hyskon® has a less than satisfactory toxicity 
and safety profile and has not been approved in either Europe or the US for the reduction 
of adhesion formation post-surgery. Sepracoat® was not approved by FDA due to poor 
efficacy and Intergel® was withdrawn from the US market due to late onset post- 
operative pain (Tab 5, page 13^ Table 2 and Tab 6 page 91 1^^ column "Peritoneal 
instillates"). The performance and properties of Adept® in comparison to other agents is 
extremely favourably reviewed in Tab 5, page 13, Table 2, Tab 4 slides 14-19 and Tab 7 
page 245,247-248. 

Adept® is the only approved adhesion reduction solution (Tab 7 page 247 2"^ column): 
"Adept® (4% icodextrin solution). Adept is the single approved and available adhesion 
reduction solution that has a sufficiently long intraperitoneal residence to provide 

coverage through^u^^^ 

made via press release following FDA approval: 

''Adept® is the first and only approved fluid-based approach for adhesion 
reduction in gynaecological laparoscopic adhesiolysis in the United States. 
Adept is a liquid, which means it can be delivered directly and rapidly to the site 
through a laparoscopic port during surgery (Tab 8, Innovata pic and Baxter 
Healthcare Corporation press release dated 1 August 2006), 

6. Referring back to the surgeons' requirements of (i) safety ; (ii) ease of use : (iii) 
efficacy and (iv) cost; Adept® has a proven safety record and efficacy as evidenced by 
extensive clinical trials (Tab 9, Baxter Healthcare Corporation Information for 
Prescribers attached hereto and in particular page 3 "US Clinical Trial Experience" and 
page 4 "Clinical Studies"). Adept® is easy to use as a single post-operative instillate 
(Tab 9). 



4 
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7, Adept<S) meets the surgeons' criteria for an ideal adhesion reduction agent. It has 
also fulfilled a long-felt need as evidenced by the following comments: 

hi response to a US-conducted phase III clinical trial (Tab 10, ML Laboratories pic 
Research Update press release dated 4 April 2005) Geoffrey Trew, MRCOG, Consultant 
in Reproductive Medicine and Surgery at Hammersmith Hospital^ London, UK 
commented as follows: 

"This is the biggest and best conducted study ever undertaken with an anti- 
adhesion agent and I find the results very exciting. Adept is one of the most 
important surgical device develovments in the last decade. filUns a niche where 
there is currently nothins at all It is safe, easy to use and inexpensive, and these 
study results have confirmed what many people suspected - that is an effective 
agent '\ 

In response to FDA approval (Tab 8, Innovata pic and Baxter Healthcare Corporation 
press release of 1 August 2006 and Tab 1 1 press release 1 November 2007), Thomas 
Lyons, Director, Center for Women's Care and Reproductive Surgery, Atlanta, GA and 
Clinical Assistant Professor, Department of OB/GYN, Emory University Medical School, 
Atlanta, GA, who served as one of the investigators for the US trial said: 

"'Tftis is a simificant development f or patients with adhesion-related disorders 
and the surgeons who are managing those patients . ''This is currently the 
only product which has approval for laparoscopic use, making it doubly helpful 
since laparoscopic surgery is a better solution for adhesions than traditional open 
surgery. As a gynaecologic surgeon who works in this area I am excited for our 
patients and look forward to improved outcomes for our patients ". 
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'"Solutions used to address adhesions in the past have been largely ineffective, 
and none have been approved by the FDA for use in laparoscopic procedures. An 
effective adhesion-reduction agent like Adept that is approved for use in 
laparoscopic procedures provides a major clinical benefit ^ 

In response to the announcement of a global licence of Adept® Adhesion Reduction 
Solution to Baxter International Inc (Tab 12, Innovata pic press release dated 3 January 
2006), Gordon Sutherland, General Manager for Baxter's Biosurgery Business is quoted 
as saying: 

'We believe this technology offers significant potential for growth globally and 
addresses a market that has been underserved for some time '\ 

8. Adept® has been approved and available in Europe since 2000 as a 4% icodextrin 
solution used in adhesion reduction. In 2005, the sales were $5,000,000 per annum (Tab 
13, ML pic press release dated 21 June 2005). By 2006 it had been already been used in 
over 100, 000 surgical patients (Tab 10, Tab 14 and Tab 15, Innovata pic press releases 
dated 28 March 2006 and 1 June 2006 respectively). 

9. It is my belief that Adept® has achieved and continues to enjoy considerable 
commercial success as evidenced by the sales data in Europe and since the launch in 
USA in November 2006. Adept® is an innovation and is the sole aqueous fluid-based 
adhesion reduction option for patients: its success is evidenced, at a minimum, by its 
licensing to two major pharmaceutical companies (the details of these licence agreements 
cannot, unfortunately, be disclosed). As noted by the hcensee, Gordon Sutherland 
General Manager for Baxter's Biosurgery Business (Tab 12, Innovata pic press release 
dated 3 January 2006) ''This agreement [the global licence for Adept] adds another 
platform technology to our BioSurgery portfolio and allows us to enter the anti-adhesion 
market with a clinically proven product. 
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Furthemore, in a news release ftom Baxter Healthcare Corporation, six days later, dated 
9 January 2006 (Tab 16 and also available at 

trioos.html ) it is stated : 

-Baxter's BioSurgery business is focused on developing and commercializing 
novel biomaterialsfor hemostasis and hard and soft tissue repair in surgery. In 
addition to TISSEEL, other products in the BioSurgery portfolio include 
FLOSEAL® [Hemostatic Matrix] for rapid hemostasis, and COSEAL® [Surgical 
. Sealant], a vascular sealant. With annual sales of approximately $250 million, 
ninX«r...rv has be^n„.- nn^ of Baxter's fasfesf rrowinv; businesses, 

^j^, ...^r-r-- ^^^"'^^"^'^d inves t-'-^*^ f>-^iness have resulted in recent 
,,.,„..u ..,^r,...lr,nmmtcoI"''^'"-*'-«-- includim an agreement signed this 

rfi Hfrrr r.,rr.--rr....,urr.a.lobaUicens^^ 

.aln^an for n.. in obstemc and smecoMcmsm." (emphasis 

added) 



10 Baxter is a global enterprise, with approximately 46,000 employees worldwide. 
At the time of the license agreement, Innovatahad approximately 100 employees m UK. 
In a recent (4 September 2008) investor presentation (5* Annual Goldman Sachs 
European Medtech and Healthcare Services Conference, attached herewith as Tab 17), 
the Adept® device technology featured on pages 1 and 3. Clearly the Adept® device 
technology is an important and lucrative part of Baxter's business. 

11 Adept® adhesion reduction solution received a unanimous recommendation for 
marketing approval by the Obstetrics and Gynaecology Devices Panel of the Medical 
Devices Advisory Committee of the US Food and Drug Administration (FDA) . The 
basis of the FDA's approval is shown in Tab 18. Approval date was 28 July 2006 and the 
link to the Approval letter is htlEitomgoYZc«^^ 
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12. As stated under point 1 above, Adept® is currently under license to Baxter and a 
copy of the "Information for Prescribers" issued by Baxter is attached herewith as Tab 9. 
T would like to em phasise that the Baxter license iim-prment rovm the Adept® product 
and that the Adept® product is as Hefined in the cla ims o f t he p resent application. That is 
to say, Adept® is an aqueous formulation of 4% icodextrin (page 1 "Device Description 
and Mechanism of Action": and is a dextrin that contains more than 15% of polymers 
with a degree of polymerisation greater than 12) used as an instillate (page 10 "Directions 
for Use") for direct intraperitoneal administration (page 1 "Caution" and page 2 
"Precautions") into a body cavity for the reduction of post-surgical adhesions in 
gynaecological operations (page 2 "Indications for Use"). It acts as an osmotic agent 
(page 1 "Mechanism of Action and Clearance") and performs its function through a 
separation of tissues which might otherwise adhere together (page 1 "Mechanism of 
Action and Clearance") and that remains in the body cavity for at least 2 days (page 1 
"Mechanism of Action and Clearance"). 

13. In conclusion, Adept® has fulfilled a long unmet surgical need as a safe, efficient, 
cost-effective, easy to use adhesion reduction agent. It has achieved widespread use: by 
2006 it had been used in over 100,000 surgical patients. It has proved to be a commercial 
success, for example, with two different major pharmaceutical licensee partners (initially 
with Shire Pharmaceuticals and currently with Baxter Healthcare Corporation) and it had 
achieved, by 2005, sales of $5,000,000 per annum. 



14. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
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18 of the United States Code and that such willM false statements may jeopardize the 
validity of the application or any patent issued thereon. 




September 26^ 2008 

Andrew Barrett 



PI 5375US I ,dec.barrett,26-09-O8.finai 
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ANDREW BARRETT 



Old Hall Cottage, Hall Road, Brandon, Lincolnshire, NG32 2AT 
Tel: +44 (0) 1636 626924 Mobile: +44 (0) 7850 300727 E-mail: andrewe1an@aoLcom 



Profile 

A sales and marketing/busmess development and licensing professional with over twenty years experience 
primarily covering the pharmaceutical and medical devices sectors of the healthcare market Key areas of 
expertise include the acquisition and out-licensing of products, relationship management widi 
licensees/licensors, creation and implementation of marketing strategies, opportimi^ analysis for new 
products- This is combined with an international network of contacts within the above sectors in mdustry 
and the health services. 

July 2004 to present Innovata PLCA^ectura Group PLC 

Director of Business Development and Licensing 

Re-acquired Adept from Shire Phannaceutical in preparation for global deal Responsible for re-licensing of 
Adept on global basis: instrumental in negotiations for agreement concluded with Baxter in late 2005 , 
Resisonsible for licensing/BD activity for respiratory/pulmonary products ex US/EU with significant 
experience in Japan and India. Additional activities in seeking partners/licensees for non-respiratory 
products. Active in search for new development projects, providing strategic analysis of fit for company, 

[Note: Innovata was formed in July 2005 after the acquisition of Quadrant by ML Laboratories, Innovata 
acquired by Vectura Jan 2007] 

Nov 1999 to June 2004 ML Laboratories PLC 

Marketing Manager/Business Development Manager 

Implemented clean-sheet launch of Adept, anti-adhesion liquid. Responsible for all marketing initiatives 
and hiring of contract sales-team to sell product pending out-licensing, Successfiiliy out-licensed Adept to 
Shire with bids on-hand from a number of other £U pharma companies. Completed out-licensing deals in 
Greece/india, Israel, Ireland. In-licensed Alpharen treatment for hyperphosphataemia from Ineos Silicas; 



Dec 1995 to Nov 1999 Elan Consulting 

Independent sales & marketing consultant 

"Self^employed"COnsuttant:workinE"with-a^ 

Wellcome, Abbott Laboratories, Ferring Pharmaceuticals, ML Laboratories, AstraTech, CCL, 

Maersk Medical UK, Maersk Medical A/S (Denmark), Muoviserres Oy{Finiand), 

"P riniar>' acti vit ies ceutieU uu In/ DUt^ icmisIng , new pru J u c l deve lonpment-and-sales/marketing-strategies 
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July 1993 to Dec 1995 UsoPIast UK Ltd. 

Sales & Marketing Director 

Responsible for sales, product management and new business development relating to the marketing of 
medical devices. Actual duties involved > 

• management of two direct reports together with two product managers and a sales team of eight 
representatives. Full management role from recruitment, training and team buildmg perspective 
including the setting and monitoring of targets 

• oversee product management encompassing sales strategy, introduction of new products, pricing and 
competitor analysis 

» new business development including the assessment of new products, establishment of contracts, 
identification of new clients and successful cross-selling of products so as not to dilute existing market 
share 

• on-going client relationship management through effective customer service and product awareness 
initiatives with the development of a network of contacts within the hospital sector 

Fully accountable for the growth of market-share and the generation of profits,. Key negotiator with NHS 
re^ons for contracts- 



April 1992 to Juiy 1993 Baxter Biosciences 

Business Development Manager 

Responsible for die sales and marketing activities of the northern Biosciences Division of this major 
healthcare company incorporating the management of a team of 6 technical sales specialists. Actual duties 
involved:- 

« development of marketing plans primarily relating to blood collection products including the 
identification of new markets and Rrowth strateRies. 

" responsibility for increase in market share and profit growth with overall responsibility fof the effective 
structuring and negotiation of multi-million pound transactions 

• establishment of a joint venture with a major hospital to iund and use new blood cell processing 
equipment 



P rogressed through Sales and Marketing within this major healthcare company gaining exposure to most 
aspects of nutrition, medical devices and pharmaceutical products, as toilows:- 



Mar 1991 Marketing Manager for the hospital products division. Primary achievements were the 
launches of new medical equipment such as Electronic Flow Equipment and Patient "Pain 
Control" Equipment 

Sept 1989 S.E„ Regional Sales Manager for nutritional products and medical equipment (up to 13 

representatives) 

Nov 1988 New Business Development Manager for pharmaceutical products at international level 

May 1987 Appointed Business Development Manager for Antibiotic products. Managed a £2.,5m 
advertising and promotions budget witii further responsibility for profit and pricing 
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A L Barrett resunie 

June 1986 Promoted to Product Manager to determine market strategy relating to cardiovascular 
products and new initiatives for older brands 

Dec 1984 Sales Representative selling antibiotic and cardiovascular products direct to GPs, hospital 

consultants and high street chemists 

July 1992 to Dec 1984 Sinclair McgiO Pic 

Responsible for direct sale of agricultural products to fanners in North Lincobshire. 
Personal Details 

Married with two sons (15 and 13 years old) 
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QUALIFICATIONS 

1982 BSc (Hons) Applied Science (2: 1 ) Sheffield Hallam 
1978 3 'A' levels (Chemistry, Biology, General Studies) 
1976 n GCE 'O' levels 

OTHER QUALIFICATIONS 

1 985 ABPI Medical Representatives Exam 

1 984 NIAB Crop Inspection Certificate 

PROFESSIONAL AFFILIATIONS 

Phanuaceutical Licensing Group 
Aerosol Society 

American Association of Gynecological Laparoscopy 
PERSONAL DETAILS 

Age: 47; Married with two children (14 and 12 y.o^) 
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hospiuil admis^iisnh tor ,\i>pcndi'Ctoniit:s. hip 
ropliU'LifiU'nc^ and coronaiA bypass i^ra;U, 

SiibsL-qxtciniy. chir SCAR gnnip also cNanniH-u niorc 
ajiTt'iu cpicicmioioL^y. itrvcstii^.uiiii^ .idhcsion-ivlntod 
ourconic^ ibllouint; hip;noscopy .is wcW an 
inpaioconiy They rcportcii thai for [honpoiiur and 
d3;ignostit' hipaiusi:opic jivocLidtncs - in ail 
Liparoscopit pvocmcs vindcitakf 11 widi tlu' exception 
of iow-ri'ik lubal ^cerilisations which rcprcsL'ntcd 
-10% iif laiiaroscujiic LiN naucoingy lascs - the ri<ik ol 
adhi'sion -rcbned rcadniissiaii was ai Irapr comparable 
u> aynaccoloi^iial lapartnaisiy and indeed hii;hor tiian 
To! ihv niosr common Ion 11 (^1 tiynacco!ot>jt:a! 
Kiparoioniy - nicriise laparoionn.. i bey ha\c Oiown 
thai despiie adeaiiccs m <inp_;icai icchnitiue includini; 
laparoscDpv the bin den o!' adhLsian-rclated rc- 
adniissions eonunues A more recent Nt.udy h\ the 
SCAl*. group has shown thai patients undcrt^oini; 
Inpaioscopic i^y naciological singer) involvini^ 
aiihcsiolysis or wiu'ie previous abdoininnp;.'lvic 
soii^ciA has been pcrlbrmcd ;ire ai highei ri^k of 
adhesions 



While (he sc\erii\ aiui exieni o\ adl lesions ni.iy 
ihani^e ovi:t ueeks .nui njonihs. ihe incadcuet: ot an 
adhcsitni - th;ti is, whet:her )r develops ,it all - is 
dediied m ihc three 10 ju'e da\s oiler peritane.d 
frannia uke^ pi ice Imporv-nidy in relation to 



V h i 



A^> well as die iin]n>rEant dinital burden ;vsutciaied 
w'nh adhes)t>n^. the economic burden to henhlu'are 
sv>Uins uid socieiv, U snbst;nuial 



dnrint: suriiery 



;;i ! i: nn c I < 



H d Ii e ^ I 0 n 



~\ hc exien: oMhe problem oi .idhesions was initially 
~con1pr^ilens^ve;y-iv!elr^iliT^M^yM4H*-ve^niil.rl~w■ork■'-^^^' 



A smrey m IW3 in Sweden - popnlaaou 7 I million 
- ibimd tint loud eare, inclndint^ com for sick leave, 
for adiusive small bowel ob.strnciion amomued EO at 
least USS13 million per year I1)e cost;; in of, til 
hospitalisations ibr adhesio lysis in the US were 



rh\roKl Hilis and Don Mesuies ;uid studieN by odwr 
invcsii!4auirs Mo\\e\er, noi until the Smi^ical a.nd 



approKjnlately U^i>/()'^ nnf)j(M> were toT 
hospif:dis:iijons directly iittribiunble to .idlH'sit>ns 



-7\Tih^ 



-i <T se:nt: l i — tSfrAi^^r] — :Art>nj :i 



mvcsu^ated du" epidcmiokii^y wa<< the t:xieni ol the 
burden vh:u adhesion^ posed to p.uienis. suii^cons and 
the heahh ^\srem jM'operK muiostood I heir ndtial 
studv followed adhesion -reined hospital 
ie-,uimi^sions in ScL^kmd foe !") ycar^ in .) cohort of 
lyitienis rmdciiioin;^ open abdominal t^r pcKae 
sin L;ei-y They fotnid that up to one in three p;ii!enis 
were ie~.ulm)it:ed at least twice \h\ adhesion-ielaied 
probSeins or opc radons not leLued 10 iidhesit>ns b\iL 
jHKcnLiaHy compli cued by then: duHnt; diis period 
i lu \ also tt.ntiid th.it the rc-.idmisdons loiuinued. 
vteadiK iltroui^h die !0 years Their ivseaicb 
indicated diat patients \mderL;oinL; opeti suri^iial 
procedures on the coion and rectum in i^enet-d 
smiiciv ;nul on lailopian itdies ami ovaries in 
i^ynaecolouical suri^ery wei e a; mo^t risk ol .idhcsion- 
relattd rl'-admi'ivion^ . An asscssniem 01 rhe 



Usint; the SCAR, tiata. the ;)vc5age lengths ofhospital 
sia> fui adhesion-icLucd c^cnend ami gynaeco]ot;ical 
svjrgery in )W showed that treatment cons in that 
year for adhesion-rekued sit r peal procedures were 
ovei £A million, repi eseiuing 2% oi Scottish 
expenditure on hospital and community sector 
sfrvicu's; in \^NA and dn> is a con.scrv;itive esttni.tle ol 
.iciuai costs. A subsciinem cost moiiei based on the 
SCAR d-M.i [nedicrei) that ihc diiect antuMl cosr of 
adhesion-i elated readinissions foi the UK within the 
}h>.t vear after initial lower nbdomiiial M)rt;er\' would 
be in excess of ^2-1 2 million, risint; rn //>S 2 million 
in die unh year after stu'tiery i lie model estunaied 
that ilie cumulative yeat-on-year direct cous ol 
adhcsion-udarcd re.idmissions for a lil-yenr period 
would be more than /pf/J nullion for a popukuion 
of 56 million 




h\»ui' burden hcahlu u'c u'Sourccs ami 

("LMuiinL; ~ K't ;5)oik ihi* ovlm.iII I'osi lo ic^'iixy. as well 
.IS rhc inL!i\ itiiKii paiit'iu 

(Vloroov-s'i lUL'Jit cili-ii.i) Iiliy;.Kion ruitlUing iVoui 
-nlhi^ion-rcl.ucti uuuplioau^Jils risinj^. :Kiiiinj^ m 
tht: coMri to hcihl; v\su'!ns iiui ilic itHriii ian s himii/ji 

? V c b ! I :i :; ; 

Whik' i,s noi pisss?b!c U> idennty whkh .uiJiosicttis 
wil! ujuaU' Loniplic.UHius. logic ;nui clinical 
obs<.*r\.U)on iiuiicitL- ihai chosv invulvihi: key oit^aus 
aiKl lisviK's such as tnc mimI! inicsEisu^ or adneva. are 
tile inosi likL'ly Lo !h: syiiijuotnatjc hi ;lu- f:v;uniciit 
of aviiiolon-rchued ^imW huwA obstruction 
lUKc.oiJu v follow in;4 t i^meiA.uisc treatiiu-iu have 
het'ii slio\\ ts to h\: wovsc j1 aiihcsions aiv a resuh of 
pte\ious appeililci toiny. iwlw] ov ovMiinr. siiiL;en' 



Adhesions reiiiai:^ \ eomniun consequence ot surt^en 
uuh >enoiis heaiih iniplK •uio!i> for pAiirnis includiuu 
■itnal] bowel obsiruction. lole: tilitv an\i chjonii 
jH'Ku pain liv en if adiu stoiis are ^ilonf posini^ no 
issues for ihe patient, the iisk> ol c oni plica lion^ ;u re- 
LMieratin' sm i^esA are consivle;al>le 



*■ delay in diagnosis: 

» bouel damage at ^dhl'sio]ysl^; 

* infertili'uV or risk ol infcrciJitv; 



• starch i^raindonia 
Liloves; auti 



u^e of starci^-powdered 



failtirc 



e to take ptccauiionh lo pre win adliesions., 



I bis \v\.s uiuil 1909 Since dien. evidence on tbe 
epidcinioioL'icai and economic burden of adhesions 
and die risk to p.uienis has cjcp.mded ci>nsiderabh\ 
and it is clear from recent work by SCAk-2 and 
d^ar there has been liide chani;c in the 
epitiejnioloi;\ of :id]iesioris even with advances ii^, 
^uruicai rechr)iqnes - in souw instances laparoscopic 
surlier) appe;nN lo be as adhesioij^ernc as open suri^ery 
- if noi more so 

Along with this rise m our scieruiilc and ciinical 
inidcrstanditig of aLliicsions, ihcrt: have aho been 
new developments 'u\ anti-adheston ai^enis and 
otir practical k no wh'dge of using ihoni ~ as CieoOVes 
Trcw discusses in the following p;iper Not ai! agents 
are di{Uuik ut cosdy to usl' and there is nou 
pioniisini; evitionce ofeHkacy not only in reduction 
v^f adiu-sions but in subscqtient outcomes 

^- ^ = i^ 



TisNUc daniatjL' to inukMlyini; structures during 
lapaio.scopic >iiii;cry has been shown lo bo the most 
ctmnnon <:ause nl successful surgical negligence 
suiis35 and it is estimated iluiE there is a lU--25% risk 
ofbtiwel it\iiuy in lnparo>copit a^UiesioU sib cases and 



C^tmsiderini; moununu; experience and evidence 
of pt>>i-operaiive adhesions and tlieir impacL and in 
the face oi new developments in anli-adliesioit 
agents, it is ck^^r diere is a need w ruxnineiy 
jnipleinent a dhesion reduction sttateL!ics includinu: 



oneral^ve iaparoiuniy. rurifiermore. n\ a siuc.y ol 
misadventure data foliawing laparoscopii suruery, 



c'vkience of die risks of adhesions forming afier all 
ivpes o f s u ^^iMT in ihc knTUvledi.^(* of..t)u:„.ex.rc.),)l,,, 



fretjuent. perSot iEion oi the small bowel or colon 
w.as the second nuist coninnni injury, and two-- 
rhirtk o\ injuries wax inidally misseti and not 
leeognised tnuil after conchisioti o\ tiie surgical 
iHOfcdure HWk r>f damage was grc.uer when there 
were iiifficuitic; \iMiahsiiig srinctures which cat) be 
a connium issue with adhesions 

In tile period between \W and IWU. the UK 
Medicil Defence Union received 77 adhcsion-i elated 
claims and diere were otir-ol'-comi seidcments in H 
eases in 1 I yeai-s. ringing from /7/->bii [o £\2l2()\ 
" :\n t\erage o! /*nti,7('i5 per rase 



of the problems they lead lo. the lime i:^ comini> 
when )io[ to advise patients as par: of the consent 
process that theie is a recagnis(;d risk of adhesions 
ironi a planned rhcrapeutic intra-peritonenl 
procedine afid not to cake action to rctiuce 
adliesions mckidiiig trse of adhesion reduction 
agents, could be cotnidcrcd ]>otcMUially negligent 
Indeed this is a matter of considerable and 
broadening discussion, witl^ recent experL reviews in 
the Cennain and die UK reconunending action to 
] educe adhesions throngli good surgicnl teclunqne 
and routine use of safe and elTectivc anti-adhesion 
..igcnr.s, pariictdarly during high risk surgejy. 



I he most connnnn seasons eiled w ete: 
* faihiio to diagnose adiiesion-rel iied problems; 
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Adhesion formation occurs in 75-90% of patients following major gynecologic 
surgery Six percent of ail hospital readmissions result from adhesions; 22% 
occur in the first year after surgery, costing 1..3 biilion dollars a year Adhesions 
cause pelvic pain, infertility, bowel obstruction and difficult repeat surgery Forty 
percent of all repeat surgeries are complicated by adhesions 

This article wiii review the pathophysiology of adhesion formation and 
preventative measures that can be taken to minimize adhesion reformation and 
de novo adhesion formation. 
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Pathophysiology of Adhesions 

Adhesions are abnormal attachments of tissue surfaces that are consequences 
of the natural healing process . Surgical tissue trauma (mechanical, thermal, 
desiccation, infection, ischemia, abrasion, radiation) initiates a cascade of 
inflammatory events to heal the injured tissue. Vasoactive substances and 
inflammatory exudates are released and fibrous scars form over the injured 
area Normally within three days these scars are broken down by a process of 
fibrinolysis, if peritoneal trauma is too severe or this fibrinolytic process does 



by Ruth Lathi, MD and Barry 
Behr, PhD, HCLD 



not oceur, more fibrin is deposited and capillary development occurs, leading to" 
permanent adhesion formation 

Pelvic pain resulting from adhesion formation is poorly understood as some 
patients with extensive adhesions will have minimal pain and some patients 
with minor adhesions will have severe pain Pain may be associated with 



.tension or stretching ofadnesions on the organs; - tmmtmoFiRtnnhfimir;^! shid iP-CL, 



accompanying video: 



have demonstrated the presence of nerve fibers in adhesions Location of 
adhesions seem also to predict pain as adhesions Involving the bowe! seem to 



by Keith Isaacson, MD and 
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cause more pain than adhesions at other sites. Studies suggest that pain can 
be reduced by 40-90% following adhesiolysis in pelvic pain patients with 
adhesions as the only pathologic finding 

Adhesions are the cause of infertility in 15-20% of patients. Adhesions around 
the ovary can affect follicular growth, and peritubal adhesions can affect tubal 
motility and ovum transport Adnexal adhesions also increase the risk of ectopic 
pregnancy. Studies suggest adhesiolysis in patients with adhesion related 
Infertility can result in pregnancy rates of 38-52% ^ 

Adhesions cause about 70% of all bowel obstructions; 20% occur in the first 
month after surgery. A review of hospital admissions for small bowel obstruction 
at a university hospital in Canada looked at antecedent gynecologic surgeries 
and percent occurrence of small bowel obstruction (SBO). Total abdominal 
hysterectomy was associated with the highest rate of SBO (1 4%) followed by 
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open adnexa! surgery (0 81%) In this study there were no SBO following 
laparoscopic surgery 

One complication of adhesions not often considered is difficuity during repeat 
surgeries- Studies done by colorectal surgeons demonstrated increased OR 
time of 18 minutes per previous surgery and increased risks of inadvertent 
enterotomy and conversion from laparoscopy \o laparotomy ^ Complex repeat 
surgerres, as well as pelvic pain, Infertility and increased risk of bowel 
obstruction reinforce the need to attempt to minimize adhesion fonmation 
foiiowing surgery 

Prevention of Adhesions 

Adhesions form foiiowing the majority of gynecologic procedures. Measures 
that have been developed attempting to prevent adhesions include: proper 
surgical technique, pharmacologic treatment, and surgical barriers. Minimally 
invasive surgical technique with meticulous hemostasis is essential to avoid 
unnecessary peritoneal injury- The surgeon should avoid excessive coagulation 
of tissue that can lead to ischemia, and avoid foreign body contamination with 
extra suture material and powdered gloves- A statistically significant decrease 
in adhesion reformation and de novo adhesion formation was seen in studies 
comparing laparoscopy with laparotomy. 

Pharmacologic therapies have been studied for efficacy in reducing adhesion 
formation and unfortunately have not been shown to be effective Both local 
and systemic NSAID and corticosteroids have been studied with no difference 
In adhesion formation 

Antibiotics both Intravenous as well as used as peritoneal instillates have not 
been shown to be effective, and neither has heparin as a peritoneal lavage or 
left in situ Streptokinase has been tried as we!! with no efficacy. This has led to 
--thei'^^SRf^-Practic$::eomniiHee4^ 
agents and peritoneal instigates as they have not demonstrated benefits for 
reducing postoperative adhesions^ 

Surgical barriers have been developed to reduce adhesion reformation, and 
they have been found to be effective. Gortex, Interceed, and Seprafilm have 
-been-apprDved~by4he-FDA4Qr-use-in-laparotomy-and-have~been4ound4o^b 



effective in reducing adhesion refonmation. Adept, an isotonic 4% icodextrnT 
solution, is the oniy adhesion barrier approved by the FDA for use with 
l aparoscopy a nd has been sh o wiTtOTediR^g-adnHslons by approx^ 
compared to lactated ringers 

A recent study looking at adhesion reformation following laparoscopic 
adhesiolysis suggests that adhesions that reform are more likely to occur on the 
adnexa and that new adhesions were more likely to be dense, involve less than 
one third of the organ, and occur on the adnexa as well Endometriosis did not 
seem to affect the refomialion of adhesions however a greater percentage of 
patients without endometriosis had de novo adhesion formation than patients 
with endometriosis 

Preventing adhesions especially around the adnexa is important in gynecologic 
surgery to avoid the consequences of pelvic pain, infertility, bowel obstruction 
and difficult repeat surgery. Consequently I would like to strongly echo the 
ASRM practice committee recommendation that efforts to minimize adhesion 
formation should be implemented, and they should include not only minimally 
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invasive surgical techniques with excellent hemostasis but also the proper use 
of effective adhesion reducing surgical devices 

^Oavey AK, Maher PJ Surgical adhesions: a timely update, a great challenge 
for the future J Min Inv Surg 2007;14(1):15-22, 

Practice Committee of the Annerican Society of Reproductive Medicine. Control 
and prevention of peritoneal adhesions in gynecologic surgery. Pert Ster 
2006;S6(4):S1-S5 

^Klignnan I, ImnnunohistochennEcal demonstration of nerve fibers in pelvic 
adhesions. Obstet Gynecol 1993; 82(4):566-6 

Steege JF Resolution of chronic peivic pain after laparoscopic adhesiolysis 
Am J Obstet Gynecol 1991, 165{2):278-8r 

Ai-Sunaidi M, Tuiandi T Adhesion-related bovi^el obstruction after hysterectomy 

for benign conditions. Obstet Gynecol 2006; 108(6): 11 62-6 

^Luciano AA. Maier DB, Mufsen JC. Whitman GF, Koch El: A comparative 

study of postoperative adhesion formation following laser surgery by 

iaparoscopy versus laparotomy In the rabbit model. Obstet Gynecol, 

1989;74:?20-224, 

"^Luciano AA, Montanino-Oliva Comparison of postoperative adhesion 
formation laparoscopy versus laparotomy Inferiil Reprod Med Clinics N Amer. 
1994;5(3):437-44. 

^DeCherney AH, Chang WY, Marin CM. Preventing adhesions after abdominal 
myomectomy: tools and techniques. OBG Management. 2003;6:18-37 
^Brown CB, Luciano AA. Martin D, Peers E, Scrimgeour A, dlZerega GS Adept 
(icodextrin 4% solution) reduces adhesions after laparoscopic surgery for 
adhesiolysis: a double blind, randomized, controlled study. Fert Ster 20Q7;88 
(6): 1413-26 

''Luciano DE, Roy G, Luciano AA Adhesion reformation after laparoscopic 
adhesiolysis: where, what type, and in whom they are most likely to recur. J Min 
Inv Surg 2008 in press 

^Practice Committee of the American Society of Reproductive Medicine, 
Pathogenesis, consequences and control of peritoneal adhesions in 
gynecologic surgery. Fert Ster 2007;88(1):21-6 

We encourage readers to ■ ■v-.-v-: ^rr-.: ^■■^^ •^i/^,:; v. 
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SUPPLEMENT 



Adhesion Prevention 
Strategies 



Adhesions substantially increase workload and have a major 
Impact on healthcare resources. With an increasing number of 
surgical procedures being performed, problems associated with 
adhesions are likely to increase. Adopting adhesion prevention 
strategies will help to address these problems. Clearly, certain 
procedures have a higher risk of causing adhesion™related 
readmission. Particular precaution should be taken in these 



'high-risk' procedures. 




The last consensus to be reached regarding 


Approaches to adhesion 


adhesion formation and prevention was in 1997.^ 


prevention 


It recognised the need for good surgical practice 


and appropriate me of new anti-adhesion 


A range of adliesion prevention strategies and 


adjuvants Despite these recommendadons, the 


techniques were reviewed by Risberg 1997, ^Two 


burden of adhesions remains. Interestingly, in a 


major prevention strategies were identified: good 


questionnaire study among Swedish obstetricians 


surgical technique and die application of anti- 


and gynaecologists t 40% of those questioned had 


adhesion adjuvants. 


never used any method of adhesion prevention,-' 




In addition, there was generally a lack of interest 


Good surgical technique 


and awareness of adhesion prevention strategies as 


well as large differences in surgical technique 


Good surgical technique has been recognised as 




being particularly important for adhesion 


Since the 1997 consensus on adhesion prevention 


prevention. This should include: 


and ti^eatirient much has happened. The SCAR 




study and, most recently, the SCAR-2 


o gentie tissue handling (minimal use of 


epidemiological studies* have provided compre- 


forceps, retractors and clamps on tissue not 


hensive data on the incidence of adhesion-related 


intended for removal) 


re admissions folio\ving lower abdominal or pelvic 


9 meticulous haemostasis {avoid blood in the 


surgery. In addition, new and more effective anti- 


peritoneum) 



-adh ef^i^ B-^FO d uets-arG-^QW^GGaming^vail able^ - o ■ . . i rdgati^n-^ce-43;daimise^eFosaU^ 
I his coupled with a greater emphasis on quality s avoiding intraperitoneal infection 
and risk management issues has re-focused a minimising foreign bodies such as glove 



attention on adliesion prevention strategies, powder 



Tabic 1. Adhesion reduction agents 



Agent 


Materials 


Availability 


SitC'Spccific 






Preclude® 


Expanded polycctmfluorocthylenc Gorc-tcx® sheet 


Generally unavailable 


Intcnrccd® 


Oxidised rcgcncmtcd cellulose fabric 




Seprafiim® 


Hyaluronic add corbaKymcdiyi cellulose film 




SpmyGel''^' 


Polyethylene glycol hydrogd 




Stirgiwrap'^' 


Copolymer 70:30 poly(L-bctidc-co~D. L-lactidc) sheet 




Broad 






Hyskon© 


32% dcxtrsn 70 solution 


Generally unavaiJablc 


Scpracoat® 


0.04% hyduronic acid-phosphatc-buSercd saline 


"Withdrawn 


Intcrgcl® 


0, 5% ferric hyaiuronstc gel 


Wididr^wn 


Adept® 


Icodcxtrin 4% solution 
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• the use of fine nonreacdve sutures 
o taking care during cauterisation to prevent 
ischaemia . 

Anti-adhesion adjuvant 
solutions/drugs 

Several adjuvant solutions and drugs have been 
used to prevent adhesions including nonsteroidal 
anti-inflanmiatory drugs (NSAIDS), corticost- 
eroids and fibrinolytics ^ NSAIDs (e.g.ibuprofen, 
tolmetin, oxyphenbutazone) have been ividdy 
studied and can be administered systeruicaliy as 
well as mtraperitoneally The clinical efficacy of 
NSAIDS, however, is questionable,^ Cortico- 
steroids show poor efficacy and are associated with 
immunostippression and delayed wound healing, 
such as infection, incisional hernia and wound 
dehiscence Furthermore, corticosteroids do not 
remain in the peritoneal cavity for the duration of 
adliesion formation (four to five days post- 
surgery). Fibrinolytics are also used but there is a 
risk of impaired wound healing and/ or bleeding 
by preventing or reversing fibrin deposition. 
Intraperitoneal or systemic tissue plasminogen 
activator (tPA), streptokinase and elastase have all 
undergone extensive clinical evaluation with 
conflicting results,^ In some cases fibrinolytics 
have been associated with haemorrhagic compli- 
cations. Their lack of efficacy may be attributed to 
rapid peritonea] absorption and clearance 



respondents^ four main attributes arc associated 
with an ideal anti-adhesion . agent A potential 
agent should be safe, efficacious (at the operation 
site and throughout the cavity), easy to use in all 
types of abdominal surgery (open and laparo- 
scopic) and economical.^ 

Adhesion-reducing agents generally fall within 
two main categories; 

e physical barriers, e .g.. Preclude® ^ Interceed®, 
Sepraffim®, Spray GeU^V Surgiwrap^*' 

« solutions, e.g, crystalloid solutions including 
Ringer-Lactate/saline with or without 
heparin, Hyskon<§>, Intergel®, Sepracoat®, 
Adept® (Table 1). 

Generally, the physical barriers tend to be site 
specific, whereas solutions have the advantage of 
providing broad coverage throughout the cavity. 

Many of these agents, however, do not meet the 
four requirements for the ideal anti-adhesion 
agent There are tojdcity concerns with Hyskon® 
and Intergel® . While Hyskon® has been used it 
was not approved as an an ti- adhesion agent; 
Intergel® was withdra^vn in 2003. Preclude® and 
Sepralilin® are not easy to handle Preclude® has 
to be sumred in place and should then be 
removed at a later date; it is rarely if ever used 
nowadays, It is difficult to use Seprafilm® 
laparoscopicaUy and Interceed® is rendered 
JneSficitiysLixiJii^^ 
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Clearly, these agents are far from ideal. To assess 
opinion on postoperative adhesions, two surveys 
were conducted at the European Society of 
Human Reproduction and Embryology (ESHRE 
2002) and the European Association of 
Coloproctology (EACP 2002). According to 



requires specialist equipment and technique to 
use and is under smdy Surgiwrap"^" is also under 
study The physical barrier agents, while reducing 
adhesions where they are placed, have no effect 
on the development of adhesions throughout the 
pelvic cavity. The most widely used agents 



Table 2. CUnical development status of adhesion reduction agents 



Agent 


Approved (Europe) 




Safety profile 


limitations Clinical studies* 


Cost 


■Sitv-spcciftc 














Preclude® 


Yes 




Yes 


Suture in place 


2 




Interceed® 


Yes 




Yes 


Blood incorTjpatibility 


24 + 


I 


Scprafiim® 


Yes 




AnaitomDsis? 


Handling 


4+ 




SprayGcI™ 


Yes 






Complex and capital equipment 


2^ 


III 


Surgiwrap^''' 


Yes 




No 


Sururc in place but dissolves in one year 


0 


















Hyskon® 


No 




Anaphylaxis 


Toracity 


3 


£ 


Scpracoat® 


Witiidrawn: FDA did not 


approve — 


poor efficacy 








Inccrgc)® 


Wichdrawij; latc-onsct postoperative 


pain 








Adept® 


Yes 


38000 paticnt-ycars 7.5% solution 


Main studies continuing 


4 


£ 



* Continuing and complete; Pivota] trail stopped owing to poor efficacy 
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Adiieaions Ihal form between tl^e 
iimall bovve! and abdominn! v^all 
can cause severe const rlcliona 
ihfit obslruot the bowel 



I Adhesion barriers 
and instillates, 
-and how4hey-worlc 




A laparoscopic approach, microsurgical principles, 
and barriers or instillates can reduce adhesions 



have been prerenled? 



can take to reduce the incidence of posr- 



Ihesionsihroogh- 
the laparoscope 

Which operations 
are the biggest 
culprits? 



B.H.J 34, undergoes laparotomy for 
removal of an 8-cm myoma and a left 
ovarian cyst, v^hich is found to be an 
endometrioma. Now she has come to 
the emergency department complaining 
of abdominal distension, pain, vomiting, 
and an inability to defecate. Smali-bovyel 
obstruction is diagnosed^ Another lapa- 
rotomy reveals that the obstructed bowel 
is adhered to the prior surgical incision- 
Could this scenario have been avoided? 

Adhesions need no introduction. Every 
surgeon is familiar vvicli liiem; they nre 
so ubiquitous rhey sometimes seem to be 



scribe surgical techniques, bnrriers, and 
peritoneal instillates that can help.. 

Why worry? 

Incni-abdominal adhesions can cause 
pain, infertility, and bowel obstruction, 
and complicate future surgeriesJ"'^ Most 
studies suggest chat more than 50% of 
women with adhesion-reiated small 
bowe! obstruction have a history of gy- 
necologic oi' obstetric operations. With- 
in ] year of laparotomy, adhesions cause 
intestinal obstruction in 1% of patients. 
Alter even a single previous abdomi- 
nal operation, 93% of patients develop 
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adhesions, compared with only 10.4% 
of patieius who have never undergone 
laparotomy (FIGURE 1, page 9'\)J~' 

We lecendy found an incidence of ad- 
hcsion-relared intestinal obstiuction after 
operation for a benign gynecologic Indi- 
cation of 8 cases per 1,000 operations/* 
Total abdominal hysterectomy (TAPI) 
was die most common cause of small 
bowel obstruction (13,6 cases per 1,000 
surgeries), 



Surgical technique 

Basic strategies 

Tissue desiccation, necrosis, and the use 
of reactive suture material can predispose 
the patient co adhesion formation,. Many 
studies in animal models have demon- 
strated an association between adhesions 
and these parameters. The following 
practices can help: 
» Continuously irrigate the operative 

field during laparotomy 
» Use n on reactive suture material such 
as polyglycolic acid (Dexon), poly- 
glacrin (Vicryl), or polydioxanone 



(PDS): Using j-eacrive marerialrsrich 

as catgut, is discouraged 
► Use powder-free gloves and prevent 
foreign-body infiltradon (eg; powder, 
gauze, lint) of the wound. 
_Nn_slngle parameter is as im portant 



Surgical principles to reduce 
adhesion formation 

: Take a laparoscopic approach when feasible 
; Minimize tissue necrosis 

Provide meticulous hemostasis 

Liberally irrigate the abdominal cavity 

Use nonreaclive suture materials 

When performing laparotomy 

0 Avoid contamtnalion with glove powder, 

!int. or other foreign bodies 
* Do not suture the peritoneum 

mended that ''peritoneal defects and the 
pelvic floor should be left open, since 
they rapidly rcperitonealized.." 

Laparoscopy is more protective 
than open surgery 

Abdominal surgeries injure tissues more 
severely than laparoscopy, and are asso- 
ciated with a greater degree of adhesion 
formation in up to 94% of patients, al- 
though laparoscopy can also cause adhe 



sions:^-baparoscopy is more-protective- 
because ic involves minimal handling 
of tissue and litde manipulation of the 
internal organs^ Surgery is performed 
in a closed environment, tissue moist- 
ness is maiiitained. and coataminatiou 



-irs-^goo d suxg 

microsurgical principles, and precise he- 



-wittrgfe^po vv lI e i s or4i 
cur In addition, the tamponade effect 



Peritoneal closure is unnecessary 

Several randomized trials have demon- 
strated that closure of the parietal or 
viscera! peritoneimi is unnecessary. This 
practice is associated with slightly lon- 
ger operating times and greater postop- 
erative pain and may cause more adhe- 
sions.' in 1 study, the race of adhesion 
formation after laparotomy vvidi perito- 
neal closure was 22,2%, compared with 
16% without closure/^ 

Ellis" noted an increasing number of 
medicolegal claims arising from adhe- 
sion-related complications, and recom- 



facilitates hemostasis. Laparoscopy is 
also associated with a lower incidence 
of infecnon 



Adhesion-reducing 
substances 

Many adhesion-reducing products have 
been cvaiuated in human and animal 
models. A basic assumption behind 
these substances is that surgically in- 
jured tissues heal without forming ad- 
hesions if the traumatized surfaces in 
apposition are separated to allow each 
to heal independendy- 

CONTINUED 



To reduce 
the likelihood 
of adhesions , 



lOTitJtsutar 
the peritoneum 
after abdominal 
operations 
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cowriNUfrrj 



The array of selected adhesion barriers and 
peritoneal instHlates, and how they work 



Barriers 

Expanded poiytetrafluoroethyiene 
(Preclude [Gore-Tex surgical 
membrane]) 



Hyaluronic acid and 
carboxymethylceliulose (Seprafllnn) 

Oxidized regenerated cellulose 
(tnten:;eed [TC7]) 

Instigates 

4% icodexlrin (Adept) 



Hyaluronic acid and ferric ton 
(InterGe)) 



o Very effective 

♦ Nonreactive 

• Nondegradable 

» Requires fixation to the tissue 

• DifficuU to apply by laparoscopy 
» Unpopular 

* Biood-insensitive 
« Biittle and sticky 

» Difficult to use by laparoscopy 

* The most widely studied nnateriai 
« Easy to handle 

» Blood-sensitive 



« Requires iiigh volume (1 L) 
» Decreases adhesion formation and 
reformation after lapaiX)scopic 
gynecologic surgery 

» Effective 

* Withdrawn from market 



H AL'C" bioresorbable membrane 
(Sepracoat) 

Hydroge! (SprayGel) 
to fonn membrane 



"*"Absorbed Vi/ithinTdays " 
« Reduces tissue desiccation 

° Iwo polymers must be combined 
* Sprayable 

» Easy to use at laparoscopy 
_»-Bvotal-study-stopped-pr.ior-ta 



ePTFE, Gore-Tex surgical membrane, 
constructed of ePTFE (Preclude, WL 
Gore), is nonabsorbable and produced 
in chin sheers (0,:l mm), with an average 
pore size of less than 1 pm. Ic is sutured 
ro the lissue so chat it overlaps the inci- 
sion by at lecist 1 cm. It prevents adhe- 
sion formation — and reformation — in- 
dependent of the type of injury,. It is also 
effective in the presence of blood. 

In a randomized iria], ePTFE de- 
creased postmyomectomy and pelvic 
sidewal! adhesions/^-* In our experience, 
this is the most effective adhesion-reduc- 
ing substance available. It is not widely 
used, however, because it is nonabsorb- 
able and has to be fixed to the tissue, 
Combined hyaluronic acid (HA) and 
carboxymethylcellulose (CMC). Known 
most widely by its trade name, Sepra- 
film (Genzyme Corp), this bioresorbable 
product is composed of sodium HA and 
CMC, a combination that produces a 
transparent and absorbable membrane 
that lasts for 7 days after application J'^*^' 
In a study of 259 patients undergo- 
ing laparotomy for bowel resection or 
encerolysis,- the -incidence of repeat -bow- 
el obstruction was similar in the group 
treated with Seprafilm and the histori- 
cal control group J ^ However, 9 of 12 
bowel obstructions in the treated group 
re solved without surgen\ compared 



Hydrogel (Adhibit) 



complelfon 

0 Not available in the US 



' of 1 2 i rrthtrco u li ol ' g i ii^ u p . Tli c 



encerolysis rate in the treated group was 



Fibrin sealant (Ttssucol) 



« Scarce data 



The ideal substance is resorbable, 
adherent to the traumatized surface, ap- 
plicable through the laparoscope, and in- 
expensive, with high bioctmpatibiiity. So 
far, no substance or material has proved 
to be unequivocally effective. 

Adhesion barriers are widely studied 

The following products are among the 
most widely investigated substances 
(table 2). 

Expanded polytetrafluoroethylene, or 



tro! group. 

Because of its stickiness, Seprafilm 
is not ideal for laparoscopy. However, it 
can be rolled and passed through the tro- 
car, with the film separated from its paper 
backing inside the abdominal cavity. 
Oxidized regenerated cellulose. Known 
under the brand name Interceed (TC7), 
this absorbable adhesion barrier (John- 
son &C Johnson) is the most widely 
studied product available today. Sev- 
eral randomised trials have shown tliat 
it reduces postoperative formation of 
adhesions on the pelvic sidewalls and 
near the adnexa. 

CONTINUEP 



88 



O n C; M A N A G I: M r N T • AJ ir y 2 0 0 7 



lfi£CHM]QUESll 



COMTtNUGO 



The efficacy of Iruerceeci is reduced 
in the j^resence of blood,, h is the easiest 
adhesion barrier to use at laparoscopy. 

Newer agents in development include 
CMC and polyethylene oxide (PEG) 
composite gel (Oxiplex//\P, FrizoMed) 
and polylactide (Pin): copolymer of 
70;30 Poly (i.-lactidc-co-D.i.-lactide) film 
(SurgiWrap, Mast Biosurgery) 

Peritoneal instiilates 

The newest peritonea! instiilare is 4% 
icodextrin sohition (Adept, Baxter 
BioSurgery). It is FDA-approved for 
the reduction of adhesion reformation 
after laparoscopic adhesiolysis.. In a 
randomized study, the authors found 
that instillation of 4% icodextrin soki- 
rion decreased adhesion formation and 
reformation after laparoscopic gyneco- 
logic surgery.'" 

Hyaluronic acid. Intergel (Lifecore, John- 
son 8c Johnson Gynecare) is a cross- 
linked HA with ferric ion. It effectively 
reduces the number, severity, and extent 
of adhesions after abdominal operation. 
However, the product was withdrawn 
-froni'the-iiiarket a her several reports of 
late-onset posroj^erative pain requiring 
surgery. 

Sepracoat This product (HAL-C Bio- 
resorbable Membrane, Genzyme Corp) 
is a modification of Seprafilm. It coats 

the peritoneal cavity within 7 days, its 
n?f^rh-T'''^'^^ '^f nrrmn inrlnrit^^s rhr- n-Hnr- 



Adhesions 
through the laparoscope 




Severe adhesions bDlween Ihe intestines and omentum 
to the utenjs. 




m 



: Oment^^l adhesions to Ihe anterior abdominal wall 



m 



tion of tissue desiccation, Preliiiiinary 
data show it to be effective in reducing 
postoperative adhesions. However, it 
did not receive FDA approval for clini- 
cal use, and was withdrawn from the 
market in 1 997 

Hydrogel. A novel technique of substance 
delivery iruo the abdominal cavity is by 
combining 2 streams of liquid polymers^ 
delivered via catheter to target tissue. 
When combined, rhe 2 sn cams produce a 
solid polymer widiin minutes. Spray a hie 
hydrogel (SprayGel, Confluent Surgical) 
can be easily applied at laparoscope The 
solid polymer acts as an adhesion barrier 



Adhesion between tiie intestime (lower left hand corner] 
and the anterior abdominal wall 



and can potentially serve as a vehicle for 
localized delivery of drugs. 

In a randomi/xd study, Mectier et 
a P^ evaluated 66 women who underwent 
myomectomy with or without SprayGel 
application. Second-look laparoscopy 
was performed in 40 women. Seven of 
22 patients (3T8%) in die SprayGel 



' TRACK 



A novel technique 
is to combine 
2 streams of Hquid 



Tjolymenrircatheter 
to produce a solid 
polymer over tne 
target tissue 
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group and 2 of 18 ptitients {11/1%) in 
the coTUi.ol group I'enKiined Free of adhe- 
sions. However, vhe power of this study is 
small, and die auihors did not break die 
womeji iiito subgroups based on whedier 
diey underwent surgery via laparoscopy 
or laparotomy. In the Uniced States, the 
pivotal study of SprayGel was stopped 
prior CO completion. 

A similar product is a sprayable self- 
polymerizing gel called Adhibit (Angio- 
tech).. An unpublished study from Eu- 
rope showed it co he promising. 
Fibrin sealant Fibrin glue (TjssucoI, Bax- 
ter) has been used as an adhesion-reduc- 
ing substance, although clinical data on 
this application are scarce.. This product 
is not approved by the FDy\. 



Which operations 

are the biggest culprits? 

Myomectomy 

Myomectomy performed through a 
laparotomy incision usually causes ad- 
hesions, so women who undergo this 
operation are good candidates for adhe- 



nal hysterectomies and 1 case per 1,000 
vaginal hysterectomies {P<.00'i).'' We did 
not encounter any small-bowel obstruc- 
tioji among 303 cases of laparoscopic su- 
pracervical hysterectomy. 

Application of an adhesion-reduc- 
ing substance to the vaginal vault or 
cervical stump may prevent small-bowe! 
obstruction. Most adhesions implicated 
in small-bowel obstruction involve the 
vagina! vault. Appropriate products in- 
clude Interceed, Preclude, Seprafilm, or 
perhaps Adept. 

Fertility-promoting surgery 

No adhesion-reducing substance has 
proved to be effective in increasing the 
pregnancy rate after a fertility-promoting 
procedure such as reconstructive tubal 
surgery or surgery for endometriosis. 

; P ; Recommendations 

8,H., the patient described at the 
beginning of this article, should have 
had her initial surgery performed by an 
expedenced laparoscopist, with mintmal 



No adhesion- 
reducing substance 
can improve the 



si on --red u cing substances/ rherate-of 11 d-- 
hesion formation after abdominal myo- 
mectomy is more than 90% — and it is 
70% by laparoscopy. 

Two helpful preventive strategies: 
» Use a laparoscopic approach when 



coagulationrmetlculous hemostasis^ — 
"layered" repair of the myomectomy 
incision using nonreactive sutures, and 
liberal irrigation of the abdominal cavity. 
At the conclusion of the operation, the 
incision could have been covered with 



^regnancyrate^er 
fertiiity-promoting 



^fer s i blcaivd 



surgery 



* apply a barrier, such as the Gore-Tex 
ePTFlI memhxane, Seprrifilm^ or, if 



-^re-^ffe)^^rgtcaf-Tnfembrane^r-Sepmfifm 
(or Interceed if there was no oozing) at 
Jeasti-ctn-bB^nd-theJadsion-instiliatio 



the myomectomy incision is not ooz- 
ing, Interceed. Instillation of 1 L of 
4% icodextrin may also be useful. 

Hysterectomy 

Most small-bowel obstruction follows 
abdominal hysterectomy, although a con- 
siderable period of time may pass before 
the problem occurs. \X/hen it does^ a gen- 
eral surgeon usually manages the patient, 
and the trenting gynecologist is unaware 
of this serious complication, 

We recently found an incidence of 
a d h esi o n- re 1 a te d snn a 1 1 - b o we I o bs tr u c- 
tion of 14 cases per 1,000 total abdomi- 



of Adept might have been useful as well 

The second operation also should 
have involved a laparoscopic route, 
which is associated with a lower rate of 
adhesions and could have reduced her 
risk of further bowel obstruction, s 
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rely solely on ihis niobiiit7 to determine 
whether or not a trial of foi:ceps or vacu- 
um is indicated Because the basovertical 
diameter of the fetal head can be elon- 
gated, it is possible to palpate the leading 
edge of the skull below the ischial spines 
and still have an unengaged fetal head. 
This is exactly the circumstance in which 
a vaginal examination will give false reas- 
surance of the chance of success. In this 
circumstance, although part of the skull 
is below the plane of the ischial spines, 
the widest diameter' of the fetal head 
(usually the biparietal diameter) is still 
above the plane of the maternal pelvic 
brim, and the fetal head is unengaged, 
I would argue against moving ahead 
with a "trial of forceps in the Oil" in cases 
with a "right fit." As discussed in die articlcj 
significant molding implies stretching of 
the underlying soft rissiie. In my opinion, 
proceeding widi an operative vaginal de- 
livery in the case of a fetus with 3+ molding 
would be riskier than is justified. Opera- 
tive vaginal delivery should be offered only 
when it is almost certain ro succeed.. For 
that reason, I would also caution against 



using-^a-trialofforcepsin'cases-wherethe- 
outcome is uncertain, Cesarean section 
may be the safest option in such cases, 
I agiee completely that liberal use of 
ultrasound to determine head position and 
station (if possible) should be encouraged. 



- a- e comm e nd - thar nm ^t^req^rg-tldiv- 
ery that is anything other than an oudet 
i^H'V'i'y i'-'^l^^ phci^ in rhe n p prnrin g r n Q£rL_ 
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In addition, I recommend always having 
neonatal and anesthesia backup readily 
available with any operadve vaginal de- 
livery attempt unless it is an emergency. 

Finally, I agree that the correct appli- 
cation of the forceps is essential In fact, 
the most important parr of the forceps 
procedur-e is what happens before the 
actual application of tracdon! If the cor- 
rect indications have been followed, the 
patient has been properly assessed and 
prepared for the procedure^ and if al! an- 
cillary services are available, the traction 
effort is usually the least stressful part of 
the delivery, since it is bound to succeed- s 
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Abstr-act This consensus position represents the collective 
view^ of 35 gynaecologists with a recognised interest m 
adhesions. The fij-st part of the position was presented in the 
previous issue of Gynecological Surgery and reviewed the 
published lilcralurc on the extent of the problem of 
adhesions. In this part, the opportunities to reduce their 
incidence arc considered. Collective proposals on the 
acdons that European gynaecologists should tpke to avoid 
causing adhesions are pmvided importantly, in this part, 
the need to now inform patients of tlie risks associated with 
"iidhuHTDiiHclatcdriCPmpHmfe^^ 
is discussed Witii evidence increasing to support the 
efficacy of adhesion-reduction agents to complemenl good 
surgical practice, all surgeons sliould act now to reduce 
adhesions and i\rifii their duty of care to patients- 



Introduction 

AdlKsions ai^e the most firequent complication of abdominal 
surgery and may represent one of the greatest unresolved 
medical problems in medicine today [1], yet, many 
surgeons arc still not aware of the extent of the problem 
and its serious consequences. 

Recent epidemiological data have demonstrated that, 
despite advances in suigica! techniques in recent years, the 
burden of adhesion-related complications has not changed 



.keywords~ABireslons.:-Adhesiolvs1^"^GiiTdeiine^ 



beUevidloTe^lcss adiTeTiog^^ "tewer de novo 

adhesions to form compared to open surgery [4, 5], for 
many pi'ocedures, the comparadve risk of adhesion-reiated 
complications following open and laparoscopic gynaeco- 
logical surgery is similar [3].. 
^geyelopment^in^adhesien-^^ 
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agents do^ ho weverr now ofi^er a realistic possrbihty of" 
reducing the risk of adhesions forming and, thus, may 
improve TliF-lKTrn^mer^ ^ diid -the-assomt^d- 
onward bur-den The importance of providing clear recom- 
mendations on adhesions and their prcvcndon following 
gynaecological surgery is very apparent. 

The paper details the second part of the project 
undertaken by the Expert Adhesions Working Party of the 
European Society of Gynaecological Endoscopy (ESGE). 

The first paper published in the previous issue of 
Gynecological Surgery provided an overview of the 
published literature on the extent of the problem of 
adhesions and, in this paper, the opportunities to reduce it 
are presented A consensus of opinion on the actions that 
European gynaecologists should now take is provided. 
These proposals are collective opinions and should not be 
used for perfonmance measures or competency purposes 
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Together, these Uvo papers provide a collective eonsensus 
position which it is hoped will raise the level of awareness 
and the understanding of adhesions, and the associated 
healthcare burden and costs, tliereby. encoiUciging heightened 
discussions and actions lo address this atea of unmet need. 



Steps to reduce adhesions 

The geneially accepted method of reducing adhesions is a 
meiiculous surgical technique [6] and, witliin that, the uiles of 
microsurger/ aie fundamental [7], In particular, tiiey need to 
be re-eiTipliasised in laparoscopic surgery and in the trealnient 
of endometriosis, where tlierc is heightened inflammatory 
response and angiogenesis, with a coneuponding propensity 
for adhesion development [7] (Table i) 

Many of the tniumas that cause adhesions arc a routine part 
of surgery and, even if adhesion-reduction strategics arc 
adopted, there can be conilicts—mcticulous hacmostasis is 
very imporlant but, to achieve this, limit ing the use of cautery 
may be problematic . Therefbrc. even if meticulous and careful 
surgical technique is employed, postoperative adhesions are 
very common [8] , Any type of surgery (however experienced 
the surgeon) at any site can cause postopcralive adhesions 
and, while surgeons should adopt the adhesion reduction 
steps as listed in Table 1 during all operations, these steps 
may not be sufficient to prevent adhesion formation, as 
evidenced by the SCAR sUtdy data [2, 3]. 

Importantly, while suigicai adhesiolysis is the current 

Txlethodof 3iianaging"adhesions; Tcgardless^ofthc 

adhesiolysis or tiie type of adhesion, it results in further 
traumatic disruption and a high rate of adhesion refonna- 

Tiitite 1 Adhesion-reduction steps 



lion (mean 85%), as well as the dcvcloptnent of de novo 
adhesions [9]. Studies indicate that, compared witli unaf- 
fected peritoneal tissue, adhesive rissue contains higher 
levels of growth fl^ctoTS, suggesting a greater propensity foi 
adhesion reformation. These factors {fibroblast growth 
factor) depress fibrinolytic activity and induce tissue 
fibrosis and, thus, reformed adhesions tend to be more 
dense and severe than de novo adhesions [10, 11] 



Adhesion-reduction ageots 

A number of adjuvants and strategies have been investigat- 
ed, including both pharmacological agents and physical 
bairiers Decisions on which agent to use are made by the 
individual surgeon but there is a clear place for agents that 
arc safe, simple to use, clinically effective and affordable, 

The quality of research on the use of adhesion-reduction 
agents is, unfortunalciy, variable, Most studies have looked 
at reduction in adhesions as the endpoint. In the majority of 
cases- the stndies have compared the use of an agent with 
no treatment, sometimes in the same patient. Few studies 
have been blinded, with most evaluadons of adhesion 
reduction made by the operating surgeon. The variarion in 
adhesion classifications, mode of application of agents, lack 
of uniformity in surgical approaches and variations in the 
interpretation of results all make the assessment of the 
efficacy of the many agents difficult and almost impossible 
to compare. There are veiy few studies th at have looke d at 
"the-impact-'of an-agent""On cUnrGai-outGomeSi-such-as 



pregnancy, reduction in SBO or ease of reoperative surgery 
This is largely because of the complexity of undertaking 
clinical outcome studies in surgery [12], Looking at 
pregnancy as an outcome in women with infertility, which 
is multi-factorial, is problematic. Likewise, the number of 



(cchaiqucs 

Focus on planned surgery and- if any secondary parhology is 
idenuhed. question ihc n^r tmn\x~m^m^~v:mi)mii boiuiu' 



-, ^^'i^^^^'-^^^^it^ enhnncemein.(maimirication ) p a^gft^i^ggcjfrr] io-pn W ti^r--study^a-^sh&w-a-r:educUau^ 

SBO is considerable [12], requiring many centres or a 
tPHg'hy time period to undertake such work, which can lead 
to bias with inter-centie and inter-surgeon variables and 
changes in surgical practice [13] To date, studies required 
for i-cgulaiory approvals of adhesion-reduction agents have 
focussed on adhesion reduction [14]. 

Phamiacological agents 

The processes of adhesion formation present various 
titeotetical opportunities for phatTiiacolagical intervention, 
A number of agents have been investigated, including 
antibiotics, NSAIDs, corticosteroids and fibrinolytics [15, 
16], To date, no clinical smdies have shown adhesion- 
reduction benefits using pharmacological regimens [17] and 
there arc safety concerns with some agents [18, 19]. 
Iheorcticaliy, drugs may be limited by tiicir inability to 



proceeding 

Pcrfonn diligent hacinosmsis but ensure diligent use of cauicry 
Reduce cautery time and frequency and aspirtitc aciosoltscd tissue 
following cauicr>' 
Excise tissue — reduce fulgurntion 
Reduce duration of surgciy 

Reduce pressure und duration of pneumoperitoneum in InpiiroHcopic 
surgery 

Reduce risk ot inicctiou 
Reduce drying of tissues (limit licat and light) 
Use Jrequent irrigiition imd nspimtion in liiptiroscopic and laparoioinic 
surgery 

l iniit use of sutures nnd choose ftnc non-reiictive sutures 
Avoid foreign bodies— such as materials with loose fibres 
Minimal use of dry towels or sponges in laparotomy 
Use starch- and laicx-frec gioves in laparotomy 
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reach the site and to stay there iong enough to be cfrectivc 
[19], since surgical sites are often poorly vascularised, as 
are jnost injury siles. Rapid resorption through the 
peritoneal membrane occurs with small molecules, thus, 
removing many agejits delivered intrapentoneally. Moie- 
over, many processes involved in adhesion formation are 
also part of noiinal wound healing, so any pharmacological 
agent needs to reduce fibrin deposition, yet still allow for 
re-epitheliaiisation- 

Research continues on a range of pharmacological agents 
but they are still at an experimental stage and the practical 
use of such agents in routine surgery is some way off 

Physical separators 

Earners are currently the only available adjuncts to reduce 
adhesion fonnation The key requirement of any barrier is 

Table 2 Overview of the available anii-adhesion agents 



that it should effectively separate tiimmatiscd peritoneal 
surfaces during the critical penod of adhesion development 
in the 3-5 days after surgery, during which, peritoneal 
healing occurs [20]. 

This separation can broadly be achieved by use of site- 
specific mechanical barriers {films and gels) or by the use 
of broad-covei^age fluid agents to keep tissue surfaces 
physically separated during the healing process 

The available agents are summarised in Table 2 and 
outlined in the following sections. 

Site-specitic mechanical barriers 

These have been used for some time, initially in tlie form of 
omental or peritoneal grafting More recently, inert barriers have 
been inti'oduced to be used at the site of trauma; for exanrple, 
over a suture line for procedures such as myomectomy. 



Agent 



Approval 



Sat'ct>' 



Limitations 



Clinical suidics 



Cost 



Europc^*^ US FDA 



Site-ypeciflc 
Preclude / 



Inicrccccj / 



y Tissue 
separation 

/ Open 



Suture in place 



Incoinpatiblc wttii liiood 
Remove irrigants before use 
Handling 



Limited 



Many studies 
- One limited pregnancy 
outcomes study 



Scpranini / 



SpravGcI ^ 



/ Open 



No 



7~But R6moVc"lmpnis'15cfv)rc A number of studies 

nniustomosis Handling - Uparotomy only 

Ditlkult to iippiy in - SBO study - limited results 
lapuroHCopy 



Complex utui capital 
— cquipm cntTictdcd— 



Very limited 
— PivGtHl-study-baUcd- 



6ee 



Hyalobfirricr / 



No 



Handling 1-i'T^^icd 
4^o~imgat.ioiv4iaei^ppliaUiQD .. . - OnaiiimiGd-PIgKuaneX- 



SurgiWmp / 



Oxiplcx AP / 



No 



No 



Peritoneal replacemcni fibm 
No clinical data on adhesion 
reduction 
Sum re in pincc 

Availability 



outcomes study 
None 



Very limited 

- Pilot studies only 



€€(€} 



Broad coverage 
Adept / 



/ Up 



Cliniciil studies in Uiparoscopy 
only 



Limited 

- Double blind study 

- Active control 



* At least one country 
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Predude^<) (Goi e-fex— (expanded polvtetrajhioroeihyl ene, 
PTFE) 

One of the firsl physical membranes used was Preckide^'^ It 
has to be sutured in place and is not resorbabic, so it has to 
be removed at a second laparoscopy. which substantially 
limits its applicability in peritoneal surgery Precliide^''^ is 
rarely used in Europe and resorbable barriers have 
subsequently been introduced which have greatei clinical 
utility, 

liUerceed® (oxidised vegeneiated c ell i dose) 

The first lesorbable membrane was Interceed'^'\ first 
introduced in 1990, It fonns a viscous gel when it comes 
into contact with fluids and is completely resorbed after 
4 weeks, it can be used at most intraperitoneal locations and 
in laparoscopic as well as open surgery— although laparo- 
scopic application is challenging [21]. Meticulous hacmo- 
stasis is important, as the efficacy of tiic product is reduced 
in the presence of blood [22, 23] There is substantial 
literature on the use of Interceed''^ in gynaecological 
surgery and the product has been showm to reduce adhesion 
formation without affecting wound healing [24™3i]. How- 
ever, the quality of many of the studies is limited by study 
design, with surgery only as the contiol. Although a 
systematic review of the literature in 1999 concluded that 
no study reported pregnancy or the reduction of pain as an 
outcome [25], more recent work with Interceed^ indicated 



significant reduction in adhesive small bowel obstiuction 
requiring reoperation by the use of Seprafilri# (1,6% 
absolute reducdon) [35]. A mean of 4.5 sheets per patient 
was used to eiTect adequate coverage, which is costly [34, 
35] While the study also provided confirination of general 
safety in colorectal surgery, it highlighted that the use of 
Sepi^film^^' at the site of an anastomosis is to be avoided, 
due to increased anastomotic leaks [34] 

SurgilVrap® (pofylactide. copolvnwi of 70 30 Poly 
fL-laciide~co-D,L iactidej) 

SurgiWtap® is a biodegradable polymer film which lias a 
European device licence for the reduction of postoperative 
adhesions following abdominal, pelvic, gynaecological or 
cardiac surgery. The supplying company claims that the 
producl has improved handling over alternative film 
products and a long r-csorption period of up to 6 months, 
ai^cr which, it is subsequently metabolised to lactic acid, 
COn and water The polymer film needs to be sutured in 
place to prevent it from moving during this period. With the 
exception of one preclinical study in 44 rats [36], published 
data are lacking on which to assess the product's safety or 
its efficacy in reducing peritoneal adhesions In light of 
failures of other agents due to long-term safely concerns 
and in the absence of evidence of clinical efficacy, the use 
of SurgiWrap^^ as an adhesion-reducdon agent is not to be 
encouraged at this time 



■"that its 'effect" on Teducing" adhesions -results in-improved - 
pregnancy outcomes in infertile patients [29], While the 
number of patients in this study was limited, the use of 
Interceed*^' resulted in a significant inciease in the preg- 
nancy rate compaicd to surgical controls. These results arc 
important for all anti-adhesion a^i^ents, as they show 



-Gei- barriers- 



very 



liTnlriKifTCsiorr-nrdi:^ 
valid endpoint 



A fundamental limitation of site-specific mechanical bar- 
riers is the requirement of the surgeon to predict where 
clinically significant adhesions arc likely to form in order to 
decide where to place the product. In addition, site-specific 



Carrier s o r e diffic u lt t&-us^ir^-4aparQSGopi€-fim:§ciyr^-s~^^ 
result of these limitations, gel barriers have also been 
■■(IcvckpgA 



SepraJllnM^ (hyaluromc ac id/car hoxymethykeilido^e) 

Seprafilm^"^ is another barrier film [32, 33], which is usually 
placed over a suture line. It persists during the period of re- 
epithelialisation and is absorbed spontaneously. Seprafrlm^s^ 
does not confojm to die shape of the pelvic organs as well 
as Interceed^^-' and is usually used as a barrier placed 
betw^een the bowel or omentum and the anterior abdominal 
wall at the time of wound closure, where it can prevent 
adherence and, potentially, reduce the risk of enterotomy at 
subsequent surgery. It is generally difficult to handle and its 
use in laparoscopic surgeiy is not lealistic. Alongside the 
main pivotal studies [32, 33], there is mounting literature on 
its use and it is the only agent to have been investigated for 
the reduction of SBO [34, 35] This study reported a 



Hvcdobiunem (hyaluromc acid cross-linked 
W hycduronic acid) 

Hyalobarrier^^ is a viscous gel, available in Europe as an 
adhesion-reduction barrier for use after* abdominopelvic 
surgery It is similar in mode of action to local site-specific 
film barriers, as it stays at the site to which it is applied, 
dissolving some days later Theie are few published clinical 
data: there is a small uncontrolled study in myomectomy by 
laparotomy [37] and two randomised, controlled studies in 
patients undergoing laparoscopic myomectomy [38, 39]. 
Although the studies only used limited numbers of padents, 
they showed a reduction in adhesions and, in the smaller 
study [3H], the pregnancy latc in patients treated with 
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Hyalobarricr'^^ was significantly greater than in the control 
group (surgical tieatmenl only) [40] and sijnilar to tiial seen 
with Jjiteiceed''^ [29]. Hyalobartiei'^'-' is not widely available 
noi has it been adopted for clinical use in surgeiy, mainly 
because it is very sticky and has a tendency to float away 
fiom sites when inigated These mucosdhesive propeities 
are essential for its efficacy and irrigation is not recom- 
mended However, it has been researched for use in 
reducing intiauterine adhesions following hysteroscopic 
surgery with success [41-43] and may be useflil in this 
situation 

SpravGeliB (synthetic polyethylene glycol (PEG) wlutiom) 

SprayGe^li^ is a gei barrier coating system which was 
approved for use in laparoscopic and open surgeiy in 
Europe at the end of 2001 It consists of two water-based 
PEG solutions, one clear and one coloured with methylene 
blue, to make it easy to sec where it has been used When 
sprayed together, these two solutions react with each other 
at the target tissue, where they mix to form a hydiogel film 
that provides a physical barrier This banier remains in 
place for up to 7 days and is then absorbed and excreted 
through the kidneys. 

In pieliminary chnical trials, the use of SprayGel^'^ 
resulted in a decrease in the incidence, seventy and extent 
of post-surgicai adhesion formation [44, 45]. A larger' scale 
pivotal study itad commenced in the USA but was then 
stopped due to lack of efficacy in the treatment conipared to 



the-controi-an^rand^ias -notr to daterbeen-resumeci: 

The use of SprayGel^-^ is limited by the complex setting 
up of the equipment and the skill and time i-equired to spray 
and coat tissues evenly It is also expensive, If there is 
extensive operative surgery in the pelvis as well as 
abdominal adhesiolysis, it may be necessary to use two 
4dt5-^d-ii^any^fHive4crtf^ 
the complete peritonea! wound area [46]. 

OxipkM\0i P (car bo vi m i etiiylcellulo s e ( CM C) 
and poivethylene oxide (PEG) composite gel) 

Most recently, Oxiplex^^^AP, a viscoelnstic gel, has been 
approved for use in Europe as an adhesion-reduction 
banier for abdominal/pelvic surgery it has been used in 
another fomuiiation for a number- of years for the 
reduction of adhesions in spinal surgery [47], Two clinical 
pilot studies in laparoscopic gynaecological surgery com- 
paring use of this gel with no ti-eatment have recently been 
published [48, 49] They ate primarily safety studies and 
are, thus, empOAvercd to assess the safety and not tlie 
efficacy of the agent. However; in boti^ studies, there was 
an improvement in the American Fertility Society (AFS) 
scores compared to the no-treatment controls and the 



Eui-opean pilot study demonstrated a significant reduction 
in adnexal adhesions [48], 

These gel agents. like the film baniers^ are site-specific, 
requiring sui'geons to predict sites at which adhesions may 
foim and, thus, where the film barrier needs to be applied 
However, die pathogenesis of adhesion formation reaches 
beyond the operative site of actual surgical trauma. The 
effects of ischaemia, heat, drying, handling and contami- 
nation mean that agents providing protecdon throughout tlie 
peritoneal cavity could be advantageous. 

Broad'Covei age fluid agents 

Various bjoad-coverage agents have been developed but 
most have been abandoned (Hyskon® [50]) or withdrawn 
due to safety issues (Intergel® [51]) or the lack of efficacy 
{Hyskon'® [52], Scpracoat''^) 

Hydroflotation has long been suggested as a technique 
that may be efficacious, both at the site of application and 
elsewhere in the pelvis It involves the instillation of a fluid 
into the peritoneal cavity at the end of the procedure to 
provide a physical fluid barrier, preventing the apposition 
of damaged peritoneal surfaces. Saline, lactated Ringer's 
solution or Hartmann's solution have all been used widely. 
However, tiiese crystalloid solutions are absorbed rapidly 
and do not reduce adhesions [53]. They are absorbed fiom 
the peritoneal cavity at the rate of 30-50 ml per' hour, so 
that, by 24 hours after surgery, little, if any, solution is left 
in the pelvis [54-56] Studies have also shown that some 

deleterious effects on the delicate mesothelial lining of the 
peritoneum [57, 58] 

Adept<^ (4% icodextim solution) 

,__.:Adept^Ms^hc^^iagk~4ippi ^ve d a n d n vB ilnh le a dh esi on . -; 
reduction solution that has a sufficiently long intrupento- 

ncal residence [591 to provide coverage throughout the 

peritoneal cavity and persist through the critical period of 
adhesion formation [20] Adept^*^' has been approved in 
Europe since 2000 as an adhesion-reduction agent in 
open and laparoscopic gynaecological and general sur- 
gery, in the USA, it was recently approved by the FDA 
for use as an irrigant and post- operative instillate in 
gynaecological lapai-oscopy with adhesiolysis- it is the 
first anti-adhesion agent to be granted such approval. 
Adept*^^' is a non-viscous, iso-osmotic, clear solution 
which handles like normal saline, requires no change to 
surgical practice or any special training. It does not 
potentiate infection [60] and no differences have been 
demonstrated between Adept^ and lactated Ringer's solu- 
tion (LRS) in the healing and strength of midline incisions 
and bowel anastomoses [61]. 
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Early work with Adcpl'^^^ as an aiui-adhcsion agent 
sliowed tiiat it is best used throughout surgeiy as an iiiigant 
fluid to reduce dessication and following surgciy as an 
instillate (1000 mL) [60, 62]; all woik with Adept'*'^ has 
used Ihis combined approach 

hiitial clinical studies were encouraging [62] and, 
recently, efficacy has been iiifther established in a pivotal 
randomised USA multi-centre study in gynaecological 
laparoscopy [63]. This study is the largest and the first 
double-blind study of an anti-adhesion agent As well as 
confirming the safety of Adept''^\ the data deinonstrate a 
significant reduction in adhesions throughout the peritonea! 
cavity when Adept^^^ is used as an irrigant and post- 
operative instillate 

A European patient registry (ARTEL) for Adept^«^ use 
was established alongside the formal clinical trial 
progmmmc, providing surgeons' feedback on the use and 
safety of Adcpt^-' in routine open and laparoscopic 
gynaccologica] [64] and general surgery [65] in 4,620 
patients—2,882 of whom underwent gynaecological sur- 
gery (2,069 lapaioscopy, 813 laparotomy) The study 
showed that, in routine use. Adcpl''^ is well tolerated by 
patients, is easy to use and has a good safety profile 



important cost burden, In considering the use of an 
adhesion-reduction agent, factors to be taken into consid- 
ejation include not only its safety, ease of use and clinical 
efficacy, but also whether it is cost-effective. While it is 
difficuh to evaluate the impact that an anti-adhesion agent 
will have on subsequent clinical outcomes and, thus, 
whether it will be cost-effective [12], it is possible to 
model this. 

Epidemiological data from the SCAR study [75] have 
been used to model the cumulative costs over time of 
adhesion-related hospital readmissions following surgery 
with or without the use of an adhesion-reduction agent [12] 
and have recently been updated with the costs of inflation 
This model is helpful in understanding the value of 
different adhesion-reduction agents and suggests that a 
suitably priced and effective agent can result in overall cost 
saving^! to a healthcare system. For example, agents costing 
ground €130 only need to demonstrate a 26% reduction in 
adhesion-related readmissions 3 years after surgery to 
return their costs, whereas agcnis costing around €300 per 
operation would need to demonstrate at least a 60% 
reduction in adhesion-related readmissions 3 years alter 
suigery to veimn the costs of their investment (Fig. I) [12], 



Areas of fitture research 
Laparoscopic pneiimoperiiontiuni 

While it is widely considered that laparoscopy may be less 
:::aa]iesiOpntc^iaiv 

cies when epidemiological data on adhesion-related out- 
comes are considered [3]. Since laparoscopy is minimally 
invasive and, thus, associated witli less surgical trauma than 
laparotomy, there is rising concern that the COi pneumo- 
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intraperitoneal acidosis [66-68] or, in the absence of 
moistcrrinR, dessication of the mesothclium [69]. The 
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intraperitoneal pressure associated with prolonged pneumo- 
peritoneum may also induce adverse effects on the 
microcirculation [70, 71], possibly inducing hypoxaemia 
[72] This hypoxia, together with other mesothelial insult, 
may sdtnulate the expression of factors such as vascular 
endothelial gi"0vvlh factor (VEGF), resulting in an increase 
in adhesion formation [72], As a result of this animal work, 
active research for other potential adiiesion-ieduction 
strategies involving insufflators has begun [73, 74] 



Cost-effectiveness of anti-adhesion agents 

Post-operative adhesions clearly have an impoilant impact 
on the successful clinical outcome of suigery and pose an 
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In cither scenario, extension of the mode! eissciisjment period 
beyond 3 years alter suigeiy results in cost savings, 

II is clear from this that, in considering the choice of an 
adhesion-reduction agent, the cost as well as the clinical 
impact of the agent needs to be consideied carefiJliy This is 
particularly the case if the prophylactic use of adhesion- 
reduction agents is to be adopted widely in routine surgery 

Advising patients and medicolegai considerations 

Even with advances in surgical techniques, it is clear that 
adhesiojis remain a common consequence of surgery, with 
seiious health implications for patients, including SBO, 
infertility and chronic pelvic pain Even if adhesions are 
''silent/' posing no apparent issues for the patient, the risks 
of complications at reopcralivc surgery and late SBO onset 
are considerable 

Adhesion-related complications are increasingly becom- 
ing the subject of forensic and medicolegal debate and there 
is evidence thai medicolegal litigation resulting from 
complications secondary to postoperative adhesion foima- 
lion are adding to the healthcare costs and the clinician's 
burden [76, 77] 

In the consent process, it is recommended thai patients 
should be advised of the reasons for and nature of the 
procedure, the benefits, risks, discomforts and alternatives 
and the consequences of not undergoing the procedure 

It is common practice in the consent process to advise 

paficnTs^l)fl11iks.-of-. 

rhesia (<1:100X and general complications after laparo- 
scopic surgery, e g. pain, bleeding, infection, damage to the 
bowel/bladder/urethia (1:1000 in sterilisations and 1:500 
for other procedures) [7S] These risk ratios arc less than 
the risk of i\ directly adhesion-related read mission (adhe- 

qinlytji'^yT n M^fv fire:) .ynnr nfer ^in-PC 

high-risk laparoscopic pioccdure, such as an ovarian or 

tubal procedure, or open ovarian surgery (1:80 foUovving 

laparoscopic surgery and 1:50 following open surgery). 
Even in patients undergoing other therapeutic laparoscopic 
surgei*y (excepting tubal stei-ilisations), the risk of a directly 
adhesion-related readinission is 1:70 and, for open surgery 
on the Fallopian tiibes or uterus, it is 1:120 and 1:170, 
respectively, i.e comparatively high [3], 

The International Adhesions Society undertook a survey 
to review the information on adhesions that patients 
received [79, In only 10.4'/o of cases wcic adhesions 
mentioned as part of the informed consent process and in 
14.4% adhesions were discussed but were not part of the 
consent process, fn patients undergoing specific adhesiol- 
ysis surgery, 54% reported being given some kind of 
information about adhesions but only 46% were given 
information on adhesion-reduction agents In procedures 



not involving adhcsiolysis, only 10% of patients reported 
receiving any adhesion infoiniation and only 6% were 
given information on adhesion-reduction agents 

Tissue damage to underlying structures during laparo- 
scopic surgery has been shown to be the most common 
cause of successflil surgical negligence suits [81] and it is 
estimated that die risk of bowel injury is between 10% and 
25% of laparoscopic adhesiolysis cases [82] and there is a 
19%> risk of inadvertent enterotomy during reopetative 
laparotomy [^3] Furtheimore, in a study of misadventure 
data following laparoscopic surgery, while injury to the 
common bile duct w^as the most frequent problem, 
perforation of the small bowel or colon was the second 
most common injury and two-thirds of injuries were not 
noted until after tire end of the surgical piocedure [84]. Risk 
of damage was greater when there were difficulties visual- 
ising stnictures — which can be a common isstic when 
operating on a patient with pre-existing adhesions 

With published evidence suggesting that the long-tenn 
risk of adhesion-related complications is high in the 
majority of gynaecological procedures, there is an urgent 
need for gynaecologists to be cognisant of the potential for 
medicolegal action [76, 77, 85] if padents are not informed 
routinely of the risk of adhesions. 

Consensus on how to avoid adhesions 

To reduce the risk of adhesions, surgeons should actively 

in Table I, particularly in ^liigh-risk" gynaecological 
procedui"cs (w^hether open or laparoscopic), such as 
ovarian, endometriosis or tubal smgery, myomectomy and 
adhesiolysis 

New developments in anti-adhesion products and our 
..prncticnri mowledgc nt. ti.qm g such agentsliaS:iricrcn.SCd m ~ 
recent years. Not all agents are difficult or cosily lo use and 

there is now promising evidence of efficacy, not only in the 

reduction of adhesions, but also in subsequent outcomes, 
such as reduction in SBO or improvement in pregnancy 
rates in infertile women. 

At pi-esent, siugeons largely employ good surgical 
practice to prevent adhesion formation and adhesiolysis to 
neat adhesions—despite the high reformation rate [9]. 
Sound epidemiological studies have shown that, even with 
advances in surgical practice, adhesions continue to 
lepresent a significant burden for patients, surgeons and 
healthcaie systems. Evidence is increasing to support the 
efficacy of adhesion-reduction agents to complement good 
surgical piactice, including agents that are relatively 
inexpensive and simple to use (Table 2) 

It is also time lo advise our patients of the risks 
associated with adhesion-related complications during the 
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consent process Failure to infonT) patients adequately of 
the risks cotiid, indeed, result in claims of medical 
negligence 

Further lesearcli on the use of adhesion-reduction agents 
is essential to better understand their impact on clinical 
outcomes, recognising that such studies are difllculr to 
undertake [12], Research also needs to continue into the use 
of more effective adhesion-preventadve agents and combi- 
nations of strategies and agents All surgeons should act 
now to reduce adhesions, thereby, fulfilling their duty of 
care to patients 

Ah the results of further studies on adhesions and 
adhesion-reduction agents become available, the consensus 
proposals below shoidd be reviewed 



CDnsensiis pr oposals^ uclionii to reilucf adhosioiii; 
J. Adhesions need to be rticognisL'ti as the moiit rrequenf 
compliculion of [ibilominiil surgery. 

2. Surj>cons, other healthcnre workers, budget lioJders and 

policy makcrii neiid to iocrertse their awareness and 
understanding of adhesions imd the iissociiUcd healthcare 
burden and costs and take active steps to reduce this, 

3. Patients need to be informed of the xh\i of adhesions, yiven 

that adJtesions are now the most rreqiient complication of 
abdominis! surgery, 

4. Surgeons who do not advise of the risk of adhesions may 

put tliemselves at risk of chiims for niedieal negligence. 

5. Surgeons have a duly of care to protect patients by 
nrovidinK the best possible standards of cart — which 
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Appendix 

Expert Adhesions Working Party of the ESGE 

Members of the Expert Adhesions Working Party of the 
Eirropean Society of Gynaecological Endoscopy (ESGE) 
arc listed below alphabetically. All members acdvcly 
contributed to the development and review of the consensus 
paper, recognising the importance of publishing on a matter 
of such importance. The majority participated at the 
Adhesions Consensus Expert Workshop convened during 
the i5th Annual Congress of the ESGE and the project was 
progressed in accordance with accepted processes for the 
development of consensus statements (see Consensus 
Process including Conflict of Interest in part I published 
in the previous issue of Gynecological Surgery [86]) 

Prof Rudy Leon DeWilde, Pius Hospital, Oldenburg, 
Germany 

Mr Geoffrey Trew, Hammersmith Hospital, London, 
UK 

Dr Stefano Angioni, H San Giovanni di Dio, Cagliari, 
-Jttriy 



shoma m^ln'dFfidtirfg step 

6 . Surgeons should adi^pt a itHdine adhesion-reducaon strategy, 
at least in surgery at high risk for adhesions^ sue!» as: 
~ Ovarian surgery 

- EndDHietriosis surjjery 

- Tubal surgery 

^--iM y 0 m e c 1 0 m y , 



- Adhesioiysis 

7. Good surgical technique is fundamental to any ndhesion 
^-ed uctio n-s ti::ut4i(^4ir=riSee-Xiib] eJ. 



Prof. Alain Audeberl, Rue de Tuienne, Bordeaux, France 
Prof Pedro Barri, Institut Universitari Dexeus, Barce- 
lona, Spain 

Prof. Charles Chapron, Cliniquc Univcrsitaire Baudelo- 
que, Paris, France 

~"n^:nv^aria EUsabctta Cocciar:0^^ 



S Surgeons should consider the use of adhesion-reduetion 

agents as part of their adhesion-reduction stnitegy, giving 
special considei alion to ayenls with data to support safety 
in rnutine abdominopeivic surgery and efficacy in 
reducing adhesions The practicality' and ense of use of 
agents^ as well as the cost of any agents will inHuenee their 
acceptability in routine practice. 

9. Further research to understand the impact that adhesinn- 
r eduction ngents have on dinicai outcomes will be 
important. 

10.. Research towards more efTective preventative agents 

should be encouraj^ed— including the use of combinations 
of agents to pi event the formation of de novo adhesions, 
as well as adhesion refoimatlon. 

IT Surgeons need to act no\> to reduce ad lies ions and fulfil 
their duty of care to patients. 



Florence, Italy 

Prof, Michel D cgueldre, Centre Hospitallei Universitaiie 
"St-PietTe, Bnissels, Belgium ~~~ 

Prof. Gere diZerega, Keck School of Medicine, Univer- 
sity of Southern California, Los Angeles, USA 

Prof. Enrique Garcia, instituto Valenciano de Oncoiogia, 
Valencia^ Spain 

Dr Robert .1 S Hawthorn, Southern General Hospital, 
Glasgow, Scotland 

Dr Petra Janssen, Klinikum Konstanz, IConstanz, 
Gemiany 

Prof Philippe R Koninckx, University Hospital Gas- 
thuisberg, Leuven, Belgium 

Prof Matthias KorelU Klinikimi Duisburg, Wedau 
Kliniken. Duisburg, Germany 

Dr Stefano Landi, Ospcdalc Sacro Cuore, Verona, Italy 

Mr Adrian M Lower, The London Clinic, London, UK 
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Prof Per Lunclorff; Kvindcafdciingcn, Viborg Sygchus, 
Denmark 

Di. Enda McVeigh, John RadciilTe Hospilal, Oxford, UK 
Prof. Patrick Mndeicnat, Hopiial Bichat, Paris, France 
Prof Vaierio Mais» H San Giovanni di Die, Cagliaii, 
Italy 

Prof: Gian Benedetto Mclis, H San Giovanni di Die, 
Cagliari, Italy 

Prof Luca Mineil!, Ospedalc Sacro Cuorc, Verona, Italy 
Prof Carmine Nappi, Universiia degli studi di Napoii 

Federico 11, Naples, Italy 

Prof. Michelle Nisolle, University of Liege, Liege, 

Belgium 

Pioi: George Pndos, Interbalkan European Medical 
Center (Diavalkanino). Tliessalontki, Greece 

Piof George Pistofidis, AKESO, Gynaecology & Re- 
pioductive Cenlrc, Athens, Greece 

Dr Massimillano Peliicano, Universita dcgii studi di 
Napoii Federico 11, Naples, Italy 

Piof: Jean Luc Pouly, Polyclinique dc I'Hotel-Dicu, 
Glenn ont-Fenand, France 

Prof Stefan Rimbach, Klinikum Konstanz. IConstanz, 
Germany 

Piof Ernst Schmidt. Diakonie-Krankenhaus GmbH 
(Frauenklinik), Bremen, Germany 

Prof Christophei Sutton. The Guildford Nuffield Hos- 
pital, Guildford, UK 

Dr. Alicia Ubeda. bstitut Universitaii Dexeus, Baice- 
lona, Spain 
zzi:pmftrDti2thdTaz:Wallwien^ 
Tubingen, Tubingen, Gcmiany 

Prof Arnaud Wnttiez, FRCAD (InsdUit de Recherche 
contre les Cancers de l^Appareil Digestif), Hopitaux 
Univcrsitaircs, Strasbourg, France 

Prof. Errico Zupi, S. Giovanni calibita Fatcbcnefxalcili 
lEojfl.J'^^^"^ .Uomc. itnly .~r ^ 
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FDA approves ADEFl® 
Solution (4% Icodextrin Solution) 



01 Aug 2006 

ADEPT offers Novel Fluid-Based Approach for Reducing Fost-Surgical Adhesions 

NOTTINGHAM, UK, and DEERFIELD, ILLINOIS, August 1, 2006 - Innovata pic and Baxter 
Healthcare Coi-poration announced today that the U.S. Food and Dmg Administraiion (FDA) has 
approved ADEPT® Adhesion Reduction Solution for use in gynaecological laparoscopic procedures 
in the United States. 

ADEPT is indicated for intraperitoneal use as an adjunct to good surgical technique for the reduction 
of post-surgical adhesions in patients undergoing gynaecological laparoscopic adhesiolysis. ADEPT 
is a 4% icodextrin solution that has been used for adhesion reduction in Europe since 2000. 

ADEPT has been studied in three randomised, controlled U .S. clinical trials involving a total of 548 
patients undergoing gynaecological lapai-oscopic surgery with a follow-up (second look) 
laparoscopic procedure after the initial procedure. In the pivotal study, for the patients in the ADEPT 
group. 45.4% were defined as a "clinical success" compared to 35,6% in the control group. Clinical 
success was defined «s a decrease in the number of adhesions between the first (baseline) and second 
laparoscopics. Patients in the ADEPT group had significantly (p=0 016) fewer sites with adhesions 
at second-look compared to first-look adhesiolysis laparoscopy. 

^dl;iesions-ar.e4a>BonaaUilta^^ 



cause pa[n, secojidary infertility or other complications in women. 

"This is a significant development for patients with adhesion-related disorders and the surgeons who 
are managing those patients." said Thomas Lyons, MD, of Atlanta, GA, who served as one of the 
clinical investigators for the U.S. trials. "This is currently the only product which has approval for 



adhesions than traditional open surgery, As a gynaecologic surgeon who works in this area 1 am 
-^■xei-tGd-for-.Qur-pat4eats-attd4gdc-f or ward t o impr ov e d nutrnmf . s for nnr patient s, " 

ADEPT is the first and only approved fluid-based approach for adhesion reduction in gynaecological 
laparoscopic adhesiolysis in the United States, ADEPT is a liquid, which means it can be delivered 
directly and rapidly to the site through a laparoscopic port during surgery. 

Developed by Innovata, ADEPT is licensed to Baxter on a global basis. Baxter's BioSurgery 
business will launch ADEPT in the United States in the fourth quarter. Baxter's BioSurgery busmess 
develops and commercialises blosutgery products used in the areas of haemostasis, tissue sealing and 
tissue repair . 

"ADEPT is one of the most important gynaecological surgical device developments in the last 
decade, filling a niche where there are limited options,"' said Kieran Murphy, chief executive officer 
of Innovata. "The U S. FDA approval will allow the product to be used by surgeons in the world's 
largest market, significantly expanding its presence beyond Europe. We look forward to working 
with our partners at Baxter to prepare for the commercial launch." 
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"Through its use on more than 1 50,000 patients in Europe and in U.S cHnical trials, ADEPT has 
demonstrated its convenience, and safety and efficacy in reducing the number of adhesions followhig 
surgery," said Gordon Sutherland, general manager of BioSurgery for Baxter. ^'We beiieve the anti- 
adhesion market has been underserved, and are looking foward to providing physicians with m 
easy-to-use solution.'' 

Contacts: 

Innovatapic Tel: 0115 974 7474 

Kieran Murphy, Chief Executive Officer 
Peter Shennan, Finance Director 

I33xter 

Media: Deborah Spa]< Tel: (847) 948^2349 

Investors: Mary Kay Ladone Tel: (847) 948-3371 

Financial Dynamics Tel. 020 7831 31 13 

Sarali MacLeod/Anna Keeble 

Notes to Editors 
Adept 

ADEPT contains icodextrin derived from cornstarch aiid is contraindicated in patients with known or 
suspected allergy to icodextrin aiid smiilar polymers. ADEPT is contraindicated in laparotomy, in 
cases involving bo^vel resection or repair, or appendectomy and in surgical cases with frank 
abdomino-pelvio infection. There have been rare reports of sterile peritonitis following the use of 
icodextrin. Leakage of ADEPT from port sites may lead to wound healing complications; meticulous 
fascial closure is advised- There have been rare reports of hypersensitivity reactions^ pulmonary 
oedema, pulmonary effusion and arrJiytlimia. In such cases, the risk/benefit profile should be 
assessed before use of ADEPT. 



Innovata Pic 

Innovata pic specialises in the development of pulmonai7 products for the treatment of respiratory 
disorders and other serious diseases. Using its proprietary diy powder inhaler and drug formulation 
technologies, the compajiy has developed a pipeline of revenue-generating/marketed and clinical- 

revenues, Innovata has established development and marketing partnerships with a number of 

p barmaceuticai companies including Baxter, Merck KGaA, UCB and Qtsuka, For further 

infomiation, please see www,innovatap!cx.om. 

Baxter Healthcare Corporation 

Baxter HeaUhcare Corporation is the principal U.S, operating subsidiaiy of Baxter International Inc, 
(NYSE: BAX). Baxter assists healthcare professionals and their patients with treatment of complex 
medical conditions, including cancer, haemopliiHa, immune disorders, kidney disease and trauma. 
The company applies its expertise in medical devices, pharmaceuticals, and bioteclinology to make a 
meaningful difference in patients' lives. For more information about Baxter, please visit 
wvw. baxterxom - 

This release mclmk.s fon\wcUoQkmg statemem concerning the availahUity and me of ADEPT. The 
sfatemems are based (?n assitmpiions about many unportant factors, inchiding the foUownng, which 
could cause actual residts to differ materially from those in the fonvard-looking statements'- 
completion oj final steps in product development, including scaling up production, including ^ 
satisfactojy quality and regulatory work, commercial acceptance of the product; and other risks 
identified in the company 'y most recent filing on Form lO-Q and other SEC filings, all of which are 
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available on the company 's web site The company does not undertake to update its forward-looking 
statements 

ADEPTO is 0 registered trademark of huiovatia pic. 
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Adhesion Reduction Solution 
(4% Icodextrin) 



INFORMATION FOR PRESGRiBERS 

GAirnaN: FEDERAL UW RESTRICTS THIS DEVICE TO SAIB BY OR 
ON THE ORDER OF A PHYSICIAN 

CAUTIOK: DO MOT USE UNLESS SOLUTION IS CLEAR AND CONTAINER 
IS UNDAMAGED 

CAUTIOJl: ADEPT® js for {Jfrect intraperltonBal administration only. 
mi FOR INTRAVENOUS {IV) AOMIMtSTRATION, 

I DEVICE OeSCRIPTtON AND IVIECHANISIVI OF ACTION 

ADEPT® {4% Icodextrin} Adhesion ReducDon Soiution Is a single use, 
sterile* clear, colorless-to-pale yeliow fluid lor intrapahtoneal administration 
containing icodsxtrin a! a concentration at 4% w/v in an electrolyte solution 
Icodextrin is a comstarch-darived, water-soluble branched glucose polymer 
linked by alpha (1-4) and fess than 10% alpha (1-6) gtucosidic bonds witti 
a weight-average molecular weight between 13,0G0 and 19,000 Daltons and 
a number-average molecular weight between 5,000 and 6.50Q Daitons 
The representative structural formula of Icoderfrin is: 

Figure 1: StructuraS Formula of IcDdextrin 




Each 1 liter ot ADEPT® contains: 

^Icadextrin -— 40-g 

Sooium uniorioe ^ SXf* 
Sodium Uctate 4.5 g 

Calcium Chloride 257 mp 

Magnesium Chloride 51 mg 

Thfioretical osmolarity 278 miliiosmoles per liter 

Ionic composition (approximately) per liter. 
Sodium 133 mmol 

Calcium 1 76 mmol 

Magnesium 0 25 mmol 

Chloride 96 mmol 

Lactate 4Q mmo! 

ADEPT'3' is packaged in Hexible polyvlnylchlorlde bags conlalninp 1 L or 1 .5 L 
of solution When stored at temperatures below 30°C ADEPT® has a shelf 
life of 24 months ADEPT® should not be refrigerated or frozen 

MECHANISM OF ACTION AND CLEARANCE 

Icodextrin, as an alpha (^4)Hi^i^ed glucose polymer, is similar in 
structure to carbohydrates v/hich occur physiolosically, e g glycogen. 
When administered intraperitonealiy as a 4% solution, icode>ctrin functions 
as a colloid osmotic agent This colloidal osmotic action of icodextrin allows 
the retention o( a reservoir of fluid within the peritoneal cavity for 3-4 days i 
ADEPT® is believed to perform its tunclion through a ptiysical effect by 
providing a temporary separation of peritoneal surfaces by hydroflotaiion 
as a result of maintaining a tiuld reservoir This minimizes tissue apposition 
during the criiica! period ot tibrin tarmation and mesothellal regenerHtion 
toliowing surgery, thereby providing a barrier to adhesion formation 
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Pharmscokinetics of iGodextrln 
Absorption 

Absorption ot icodextrin from the peritonea! cavity follows lero-order kinetics, 
consislanl witti conveclive transpart via the lymphatic pathways, Studies in 
patients undergoing continuous ambulatory periionBal dialysis (CARD) 
indicate that a median of 40% of the tnslitlEd icodextrin was absorbed trom 
the peritoneal solution duilnp a 12 hour d^veil 2 

Metaboiism and Elimination 

When given IntrBperitoneaDy, ths icodsjctrln polymer Is nol metabolized 
significantly in the peritcneai cavity but is siowly transferred into tiie systemic 
cimuiation by peritoneal lympiiatlc drainage in the systemic circulation 
icpdaxtfin is rapidly metabolized by aipha-amyfase to iower molecular weight 
oligosaccharides, which along with icodextrin, are eliminated by renal 
e>:cretiQn The rate of clearance of icodextrin tram the systemic circulation 
has been estimated to ba equal to glomerular tlltralbn rale 

11. INOICATIDH^ GONTRAINDfCATlONS, WAHHiNGS AND 
PBECAUTIOHS 

INDICATION FOR USE 

ADEPT® Adhesion Reduction Saiution is indicated for use intraperitonaaily as 
an adjunct to good surgical technique for the reduction of post-surgical 
adhesions in patients undergoing gynecological laparoscopic adhesiolysis. 

COKTRAIKDICATIONS 

ADEPT® Is contramdicalfid: 

« In patients with iinown or suspected allergy to cornstarch based 
polymers e g icQdB)c1rin, or with maltose or isDmailose intoisrance. 
or v/ilh glycogen storage disease 

• In the presence of franl< infection {e g. peritonitis) in the abdomlno- 
pelvic cavity 

• In procedures with laparotDmy incision. Serious post-operative wound 
complications Including dehiscence and cutaneous fistula formation 
fiava been reported from clinical exparience outside the US when 
ADEPT® was used in surgical cases with laparotomy incision 

« in procedures Invoiving bowel resection or repair, or appendectomy 
Anastomotic failure, ileus and peritonitis following procedures 
involving bowel resection and instiilation ol ADEPT® have been 
reported from clinical experience outside 0! the US 

WARNINGS 

• There have bean rare reports of sterile parilonitis following the use of 
rz:zzz:,icoBBxi?lnrrtirdltfETemiat:ttl3gTrasis:of:a^ 

instiilation of ADEPT® should include peritoneal cavity Infection, 
perlorated bowei or other viscous, intraperitoneal bleeding, and other 
life threatening post-operative complications in addition to sterile 
peritonitis 

« Laaking ADEPT® fiuld through iapsfoscopic port sites post-operativeiy 
is associated v/ith wound complications such as subcutaneous fluid 
collection, si^in separation and infection Meticulous closure of fascia 
-~~:':~~:~m 5y:hBlpTed.ucrw^ 

t6llo\sTtig gynecologic taparoscopy surgery. 

- There have been rare reports of hypersensifivity reactions in patients 

treated with ADEPT'^'. Anaphylaxis has been reported in a few 

patients 

« There are rare reports of pulmonary edema, pulmonary effusion and 
arrhythmia from clinical experience with ADEPT® outside of the US 
These cases tended to occur in elderly or other^vlse debilitated patients 
{eg cancer patients) The potential benefit of ADEPT® for adhesion 
prevention should be carefully weighed against the risk of serious 
complications in patients with serious co-morbidilies 

• Foreign body reactions may occur with ADEPT®, as with any 
implanted material 

PRECAUTIONS 

• ADEPT® is for direct IntrBperitoneai administration onty, 
NOT for intravenous (iV) adminislmtion 

• ADEPT® is not indicated as a delivery system for intraperitoneal drugs 
such as antibiotics and chemolherapeutic agents 

• The Effectiveness of ADEPT® has not been established for longer term 
clinical outcomes following gynecological surgery, e g pregnancy and 
pain 

• Self-limited vulvar swelling Is a known side-effect of inslitiing large 
volumes of fluid into the abdomino-peivic cavity Most cases resoive 
within one week of surgery When swelling is associated with urinary 
retention, catheterization may be necessary. 

• IVlailose metabolites of icodextrin may interfere with blood glucose 
measurament in diabetic patients who use rapid blood glucose 
systems that are not glucose specific 



* TJiB safety and effectiveness of ADEPT® have not been evaluated: 

• in patients less than 18 years of age; 

• in pregnancy; 

■ when volume left In peritoneal cavity exceeds 1 L; 
« in paiiants with abnonnai liver and/or renal function; or 
" in cases where there is a breacli in tha vaginal epilJiBlium; 

III. ADVERSE EVENTS 

Postmarketing Passive SurveHlance Outside of US 

ADEPT® Adhesion Raductlon Solution was approved for use In Europe In 
October 1999. A Europe-v/ide niuiticenter registrv for evaluating clinical 
experience using ADEPT® was launched in 2000 The ARIEL registry was 
intended to capture the experience of surgeons using ADEPT® in both general 
and gynecological surgery Dala ware coilected between September 2QQ0 and 
December 2003 

A total of 4620 patients were enrolled In the ARIEL registry'. Of these, 
2882 were gynecology patients (72% iaparoscopy) and 173B were 
general surgery patients {85% laparotomy). Adverse events wars reported 
in 7 5% gynecological Iaparoscopy and 13.9% gynecologica) laparotomy 
psilents compared with 15 7% generai surgery Iaparoscopy and 30 6% 
general surgery laparotomy patients 3. 4 Table 1 summarizes key events 
Thess events are presented regardless of the reporting surgeon's causality 
assessment 



Table 1 . Selected Key Adverse Events from AfllEL Reglstryo 





Gynacatogy 




Evarrt 


Uparosc&py 


Uparntomy 


Hat 
known 


IsparQscropy 


LspBralomy 


known 


Wound 

Cocnpllcallont) 


13 


15 


1 


2 


SB 


4 


Vulvar 
SweUlng 


7 


1 


3 


0 


1 


0 


Fallad 


0 


0 


0 


A 


33 


0 


Ileus 


3 


2 


1 


4 


45 


1 


Pain 


15 


10 


2 


4 


9 


G 


Pulmonary 
Complied II DTI 


0 


3 


0 


1 


7 


0 




0 


2 


Q 


0 


2 


0 



Sut{on3 oi'ai^gMMfinjjES^'el'ai;' Tli3^ of evenls'in ditffliifn) 'caleoahw""' 

my nol rorrespDnd mdly with the numbers in ttie ptJblish&d iitenilure 
b mynd complicaiiDn" includes subcutaneous lluld collection near She Inclsicn/porl Gila 
c icodexlHn has been assDdaled v/itli sWn rfeadions Euch as rash, Tliros ot ihs cases in Ihe 
abDve lablfl ware mora s^tlovs evanls and had irjrslemlc involt/einciit 



US Clinical Trial Experience 

ADEPT^S' has been studied in three randomized, cantrolled US clinical trials 
involving a total of 54 B patients undergoing gynecological laparoscopic 
^ur9sr^vith^econ(Wook4apawsGopyl442v;£eka^fieaheJnil^ 
In all three studies, the control device was Lactated Ringer's Solution (LRS) 
Two pilot studies to obtain preliminary safety data anroilsd a total of 99 
{59 ADEPT® treated, 40 LRS) patients. The third US clinical trial of ADEPT® 
was a double-blind pivotal study in which 449 subjects (227 ADEPT® treated- 
222 LRS) were treated 

Pilot Studies: 

In the first pilot study (CLASStC). 52 subjects (34 ADEPT® and 2B LRS) 
were evaluated Approximately two liters of solution were used for irrigation 
Intmoperattvety. and one liter was instilled at the end of the procedure. 
Two cases of moderatB labial or vulvar swelling were reported In the A0EPT<3i 
subjects There were no LRS-rela!ed adverse events 

in the second pilot study (RAPIDS), 37 subjects (25 ADEPT® and 12 LRS) 
were evaluated ApproximatBiy 1500-1900 mL of solution were used for 
irrigation intraopsrativaly An average 2L of ADEPT<ss vs. 130QmL LRS was 
instilled at the end of the procedure. The objective of this study was to 
evaluate the safety of larger volumes of ADEPT® as a post-QpsratiVB instillate 
One case of labial swelling was reported In an ADEPT® subject 

Pivotal Cilnica! Trial; 

In the double-blind, pivotal study. ADEPT<2^ or LRS was used as an intra- 
operattve irrigant (lOOmL every 3Q minutes) and 1 L was instilled into the 
peritoneal cavity at the end of the procedure. 221 (97,4%) ADEPT® patients 
reported a total of 1065 events compared to 218 {9B 2%) LRS patients who 
reported 1047 events 

Table 2 presents adverse events reported in > 5% of patients (regardless of 
causality) in the pivotaf trial 
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Table 2: Fltfotai Study Most Frequent Adverse Events 

{i.0, those reported by at least 5% of patients In either group, 

regardless of causality) - Intentlon-tD-Treat (ITT) Population 





ADEPT® 




LRS 






Numbar of 


Number d1 


Nijmbar of 


Number d 




paiisrrts leponing 


rflpDrts 


palients reporting 


reports 


Tots! number oJ 


227 




222 




psltGfilB 3l risk 










Post procedurai pain 


192 (&4 6%} 


223 


194(37,4%) 


233 


Haadadie 




131 


72 (32,4%) 


127 


Wausea 


33(17 2%) 


41 


37 (167%) 


41 


Uakinptrom Port 






30 (13 5%) 


30 


Biles Posl-procoiiiira 


31 (13 7%) 


31 


DysmfinDtTtiaa 


30(13^%) 


32 


26 (11 7%) 


34 




2-5 (10,6%) 


26 


23 (10.4%) 


24 


PaWic pain 


23 (10,1%) 


32 


21 (9.5%) 


21 


AflhralpU 


2B{a.B%) 


22 


19 (8.6%) 


19 


Flatulence 




19 


17 (7 7%) 


19 


Urinary [m\ inleclion 


lego^rt) 


17 


12(5.4%) 


13 


Abdomlnsl pain 


15(66%) 


25 


19(8.6%) 


23 


Dyeuria 


15(5.8%) 


IB 


B (3 5%) 


9 


Nasaphaiynoltis 


15(B,B%) 


15 


18(81%) 


18 


Vapina! btEeding 


14{B2%) 


15 


5 (23%) 


5 


Abdominal dlslerslon 


13 (5.7%) 


13 


10 (4 5%) 


10 


Post pnjcDtlDral nausM 


13(5,7%) 


13 


20 (9.0%) 


20 


Pyrexia 


13(5.7%) 


13 


7 (32%) 


7 


Vomiiing 


13 (5.7%) 


13 


22 (9.9%) 


22 


iab\5\, Vulvar or 






1 (0.45%) 




Vaginal $-.vcIiifig 


13(57%) 


13 


1 


Back pain 


12 {53%) 


15 


12(5.4%) 


13 




12(53%) 


14 


B (3 6%) 


8 




10 ('f ,'!^) 


10 


12(5.4%) 


13 


Dlarrlisa 


3 (1Ji%) 


3 


13(5.9%) 


15 



In lha pivole! slud/, Ihe mosi frequcnUy accunifiQ {report incitJenca as % ol number o{ patients) 
ircalmcnl-rElaled advorsc Ewenls bahvesfi surgsirlas wcro post procedural lesklng Irom port Eiles, 
labia!. wYJiT or vaginal swelling and sbdominoi dlsiensian 



[V. CLlNtCAlSTUOlES 

ADEPT® has been studied in the USA in two pilot studies and one double- _ 
blind, pivotal study in famale patients undergoing gynecolagical laparoscopic 
surgery with a planned second IdoH laparoscopy. The studies were 
conductad to evaluale the safety and dftectiveness ol ttie device as an adjunct 
to good surgical technique in the reduction of post-surg]cal adhesions in 
comparison to (LRS). AD£PT<S' or IRS^ vas used as an Intra-o perative 

- - --lrrieant (-100 mL-every 30 minutes) tn all siudlBSrin-lhe-pivotai studyrl L-oi 

ADEPT® or LRS was Instilled Into the peritoneal cavity at the end oi the 
surgical procedure. In the pilot studies, 1 L in the first study and up to 2L in 
the second study were instilled at the end of surgery. In all three studies, the 
incidence, extent and sevsrity ol adhesions were assessed at 23 prospectively 
determined anatomical sites, using established adhesion scoring methods 
al baseline surgefy {prior to adhesiolysfs) and at second look laparoscopy 
Saieiy was evaluated ijased on adverse events and clinical laboratory tests. 

.Rpr-both Pilot studies^-secQnd lQOKlaparDscQpy.took.piaca.tj-izMers^arter 

the Initial surgery, in both of these studies, there was a greater reduction in 
the number of sites with adhesions, and the extent and severity of adhesions 
in the ADEPT® subjects compared to the LRS subjects, iiowev er, these 

di He r e hces were riot stat is hcai iy s igni j l(iai^ t7V?mgni!TaytigtDg1rrpHTrtolhB 

reiativsty small numbers ot subjects in these studies 

PIVOTAL STUDY 

The pivotal study was a comparative, double-blind, randomized, muttlcenter 
study In the USA A total ol 449 female patients aged eighteen or over were 
enrolled tor whom laparoscopic peritoneal cavity surgery was planned lor a 
gynecQloglGa! procedure which Included adhesiolysis and v/ho agreed to 
undergo second look laparoscopy as pari of their treatment pian at 4-8 v/eelis 
after the initial surgery The patients had to have adhesions at three or more 
dI the 23 pre-specifted anatomical sites and adhesions at three or more of the 
anatomical sites had to be lysed durine the surgery. 

Oblactives 

The study objectives were to detennine the effectiveness and safety of 
ADEPT® when used as an Intraoperative washing solution with a 
postoperative Instillate in the reduction ol post-EUrglcal adhesions attar 
laparoscopic surgery lor adhesiolysis, compared with LRS 

Inclusion Criteria: 

• willing, able to and having Ireely given written consent to participate 
in the study and abide by its requirements; 

• female patients aged eighteen and over, in good general health 
Including ASA (American Society of AnBsthesiologlsts ) score of 
2 or less; 



' laparoscopic peritoneal cavity surgery is planned for a gynecologic 
procedure which includes adtissiolysis; and 

• patient sgrses to planned second look iaparoscopy for this study ^-8 
WBsks atter the initial surgical procedure 

Exclusion Criteria (pra-operative): 

• current pregnancy including ectopic pregnancy; 

• SGOT, SGPT and/or bilirubin > 20% above ths upper ranga of norma! 
and considered clinically significant; 

• BUN and creatinine > 30% above the upper range o1 normal and 
considered clinically signiiicant; 

• concurrent use oi systomic corticosteroids, antineopfsslic agents 
and/or rsdlation; 

» active pelvic or abdomlnaf infection; 

• known allergy to starch-based polymers; and 

• additional surgical procedure (non-OB/GYN) planned to be partormed 
during the laparoscopic procedure 

Exclusion Criteria (Intra-cperative); 

• clinical evidence of cancer; 

• clinical evidence of pregnancy inctuding ectopic pregnancy; 

• use during this procedura of any approved or unapproved product 
for the purpose o1 preveating adhesion formation; 

• fewer than 3 of the avatlafele anatornical study sites contain adhesions; 

• less than three of the anatomical sites are lysed; 

► if the procedure iiesds to be performed by a laparotomy {decision 
made after Iaparoscopy has commencedl; 

- if any of the anatomical sites being scored for the purposes of this 
study are being removed during surgery; 

• 11 all of the available anatomical sites cannot be visualized and 
reconJad on the video tape during the surgery; and 

• any unplanned surgery which involvas opening of the bov;e! 
{excluding appendectomy) 

Studv HvpothBSBS 

There were three co-primary outcome measures, each with a respeclive 
hypothesis: 

{1 ) The first co-primary endpolnt for the pivotal study was the 
diffBrenca (for an Individual study subject) In the number of 

adhesion sites between baseline and second look iaparosco py. 

: i^orsubjEcts-vmritEn.DMewef'adnesions.tysea^ai-sur9Bry,.an— 

Individual patient success was defined as a decrease of at least 
3 sites with adhesions belween baseline and second look 
Iaparoscopy. For subjects with mora than ten adhesions lysed 
at baseline, individual patient success was defined as a decrease 
in adhesion sites of at least 30Vq between baseline and second 
look Iaparoscopy The study hypothesis tor the first co-primary 
endpolnt was that ths lower bound of the 952% CI around the 

dlffBrence^in^uccess-mtes-wiil-be.abave-5%. 

(2| The second co-primary enflpoint was the difference (lor an 
individual study subject) in the number of adhesion sites bBtween 
bassline and second look iaparoscopy in the hypothesis for 

thl5T?ndf?PirTtrpHtien ts mw i } fab I hgin^vrnxoTitrotr-TtTH-study-— 

hypothesis for ths 2nd co-primary endpolnt was that ADEPT'S^ 
treated subjects wouid have fewer sites with adhesions a! second 
look Iaparoscopy than they had at baseline- 

(3) The third co-primary endpolnt was the difference (for an individual 
subject) in the number of dense adhesion sites between baseline 
and second look Iaparoscopy. For the 3rd co-primary endpolnt, 
success for a subject was defined as any reduction In dense 
adhesion sites between baseline and second look Iaparoscopy 
The study hypothesis for the 3rd co-primary endpoinl was that 
the success rale for ADEPT®-treated subiects would be greater 
than that tor LRS treated subjects 

Sscondarv Endpoints 

The study had the foliowing pre-speclfied secondary endpoints 
No hypothesis tests were specified for these endpoints 

Incidence of sites with adhesions 

Severity of sites with adhesions 

Extent of sites with adhesions 

American Fenilsty Society (AFS) score 

Modified AFS score 

Reformed adhesions 

D8 novo adhesions 

Abdominal wall adhesions 

ViscerBi adhesions 

Visual Analog Scale (VAS) score tor pelvic pain 
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Figure 2 !b a patient accounting ot all subiecls In the pivotal study, Including 
the initial screen 

Figure 2x Patient Accounting 



ScfBtfilnsj MmB 



Patients Randomized 



RanriomiHOd to ADERT^ 
ITT PpputatiDH 



Wiihdmwn 
N = 15 



CompletBd Study 



HxciudEd Irom PR 
Na9 



ADEPT® PP Population 



Randomized t5 LflS 
UTPopuiailon 



Wilhdrswa 



ComplDlad Sludy 



Exduded Um PP 



LRS PP PoputoliDn 



Ta&lQ 3; Pivotal Stujy DemagraphlDs and Baseline Oata, ITT 



LRS 



No cff pal! Bills fandomlzed (ilT) 
Qsmographics £ 5 d 
Age. yr 



227 



32.5 = 5.9 



323 ±57 
S4.2±2.8 {2 2i) 



"Ws!stinb"(fir"""" 



153.2 = 369(225} 152.0*= 35:0 (220} 



Raw 



Caucasian 
Ea^ Asian 
Alrican American 
Hlspsnlc 
Oriental 
Olher 



150 {70 5%) 
3 {1 3"i'=) 
32 (141%) 
ZA (10.6%) 
3 (1 3^=} 
5 (2.2%) 



144 (64 9%) 
7 (3.2%) 
32 (14.4%} 
35 (15.fl%) 
1 (CSVo) 
3(14%) 



SitsB vital Gigni; 



■ SvsUjUg blood pressure. mmHg (n) . 



jl4:97T2.TIg24).. .1t4.5oi81ggir 



Disstoiic blood pressors. mmHo (n) 7t 5 ± fi.B (224) 71 ,4 ± 8 8 (221) 

H(»rt RlB. bpm (n) 73.1 ± 8 6 (224) 732 z 8.3 (21B) 

primary diagnosis n(%) 



iS2^B7.£i%) t34(60.4y>) 

94(41.4%) 93(419^;) 

115 (50 7%) 127(57 2%) 

125(55,5%) 127(572%) 

36(15 9%) 43 (194%) 

192(84.6%) 151(aB.05'B) 

224(93 7%) 219(98.6%) 

205(90 3%) 196(853%) 

10.27 i 4 26 1034 ±4 33 

8.fi9±4 15 8.462:4.(^2 

6 17 i 4 74 6 23 i 5.26 

535t4 5S 515 1 4.46 

9 52 ± 10 39 8 50 ±9 69 

2 71 ±2.47 2£1±293 

140(617%) 135(60 8%) 

138 (60a%] 13S(6G8%} 

DltiBrs 

Operative T)me {min&) (median) (ITT) B5 0 88 0 

Days bElvvesn first and second iDDk surgery (irn 399^103 399i1Q.7 

Avenjne volume ot solulion IswgscI and 3,502 3,5TO 

[nstiiH!d.ml{mlF>-ma;{) (1,300-12,000) (1.300-12.000) 

Tabic 3 shows that llio study arm& weru v/eli balanced Almost all elteE with adhesions viare 
tysed ion averaoe 10 at baseline v/itti 9 lyssd tor bolh ptoups). Simiiariy. almost all sites vMh 
densa adhesions v/era lyscd {on avcnjQD 6 st basttline and 5 lysed). The study population Ivad a 
(alfly EUbslanliai adhesion burden v/ith an average dI 10 sites per sub}ecl mi 6 sites v/Hh diinse 
adhesions per sublcct. 
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Pelvic psin 

£ndomslri05ls 

infertility 

Adficsicns 

Others 

MD^fca! filstoiv n {%) 
No Dl patients witt^ resolved madiial coEiditiens 
No ol patients v/ith onpolnD msdlcal condlllons 
No ol patients vn\h surpical history 

Baseline Esssssmanl dI atftiatflons 
Number o! Sites v/ifh Adiiaslotw 
Number of SiteB v/ilh lyscd AdhgsSons 
Number ol Sites v/ith denso Adhcisions 
Number of Siles v^lh lysad donso Adhesions 
Baselirje AFS scors tor infertility subojoup (PP) 
Baseline mAFS score (P?) 

EndomotrloslE n (%) 
present at baselino 
Treated 



pjyptal Study Hesults 

Primary Effectiveness Endpoinls 

First Co-Primary Entjppint: ^5 4% ol ths patients in tha ADEPT® group 
were defined as a "dinical success" compared la 35 5% In the IRS group 
(p=a.016, two-talied test) (Table A] However, the lower bound ol the 
95. 2% Ci around the difference in success rates {07%} is below tiia 
pre-specified 5% target Data is presented as inlent-to-treat (iTT) 
(see Bgure 3 } 



Figure 3: Pivotal Study First primary effectiveness endpolnt 
(percentase of patients achieving "success") - 
(ntentian to Treat populatien 




Second Go-Primarv Endooint: Patients in the ADEPT® group had 
significantly fewer sites witti adhesions at second took compared to first 
look laparoscopy {p<0.OQ1). The 95 2% confidence Intervals were less 
than zero for both the ADEPT® treated patients (-2. 83 to -1.52) and the 
LRS-traated patients (-2.24 to -G 96), There was a slgnificantiy greater 
reduction in the number of sites with adhesions in the ADEPT® treated 
patients compared with the LRS group (p^O 047, two-tailed test) 

Third Co-Prtmarv Endpolnt: in the ADEPT® group, 50% of patients had 
fewer sites with dense adhesions at second look (mean reduction 1 .19 ± 3.43, 
p<0 001); In the LRS group, the figure was similar (49%) {see Table 4). 
There was no statistically significant diflerence between treatments (p:.0.73) 
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Table 4: Pivotal Study Primary Etfentiveness Endpolnts- 
Intentlon-lo-Treat popuiatlan 

first prlmarv eltediveness sndpalnl 



Tolai numbar ol patlanls 



227 222 



WumbEneportino ia3{45.4V0 79(35.6%) 

Oi(fcrenw in % ol pslienls viilh success 9 S 

Ss 

3S.2 Cnor% ofpaliDnJswIlfi succcst (S ?. 18 91 

QtSds ratiol^ ■> 
952-/0 CHor odds f3tlQ (1.09,2,45) 

p-';3liJC Joi I matmanl Q-^^^' , 

3 Success was achlia/Dd K the niimber of sites with adhesions decreaEed by at laasi ths larger 

ol Ihrea sites ar 30% ol lilt; numbar dI sitas ly&Qd 
b Efitimatfld (fom 3 loDlstJc rtBmsKon model wiLli tetlors tor Ircalment proup and center 

A valufl >1 lavors ADEPT® The odds fi^o (95 .2% Ci) usino exact mdlhods was 

161 (1.05, 2.4B] 

' 5l3ii5tic3!iy Eignilicant at the 4.8% isvEt, two-talisd 



Second primary etfecliven ess endpotnl 



ADEPT® LRS 



TDtai numbsr ol palietils 227 222 
NumtiBT b! sliBfi Willi adhBiilDns 

First look (meanrBd) 1Q.27±455 1C 34z439 

Socarid look (mesrusd) 7 B8i4 B4 9.49^4.98 

Change from first So Gscond look (meanisd) -2 40±3 .55 -1 B5±3 35 
LSmBBntortapBMS5.2%CI) -2.22 (-Z.Sa.'t 62) -1,60 (-254.-0 9B) 

p-value lor Changs d).00r-- cO-Oar^* 
DiffergricE belWEcn LS means^ '^-^2 

95.2% Gl (-124,^0.004) 
p- w!yBiorirc3!menl 0-^^ 

a Eetimaled trom an ATJGOVA fDodel with lactors for ireatrriEnl group arid cbrI&t and a 

covarfato tor fird look scoro 
b A ne03tivs rfidef enco lavori AOE PT® 

"'StstisliDalty Eiunilicant at the 0.1% level __„„______^ 



Ttiird primary efiecjlvensss endpalni 



ADEPT® IRS 



Total numl«r ol patisnis 227 
Humbn: ol sIIde with dsnso adhesions 

Rrsl look immi£^) 6 1 7=4 74 ^ ^ 

Change Ifom tirst to second iook (mgan±sd) (n) 
p-va!ii2 for chango 
Numbor ol patients with fewer d^nsa 

adhcslDf^sat SKDiidtook IK (502%) 109 (491^0 
Odds r3llos 1 ^"^ 
952% Ct for oddE ratio t^^-^^. 1 59) 
p-vaJus tor Irsatmttftl ^"^^ 




~Estim5led-frorTi^.JoglstiC4ttgre5Sioa4Tii]d£hvith-laclOf5ia^ 



;S5-g3nJ!;l)j!-Slr>Q P^^r* TPfjl^nrfR was ■ 



1,07 (0.71.1.61). 



SBGondary effectiveness (per prfffoci?/ population) 

in all (10) secondary ettectivaness variables, use of ADEPT® appeared to 
provida bBtiefils beyond those provided by control, although not all to a 
statistically sfgnificant lavei Both groups showed a reduction In adhesion 
burdGH, but this was consistently greater in the ADEPT® Qroup 
These secondary endpoints provide supportive evidence for the primary 
endpoints and have not been adjusted lor multiplicity (see Tables 5 to 8]. 
When a mulHplicity adjustment Is applied to the data, one secondary endpoint 
remains statistically significant in tavor of ADEPT«>; the subgroup oi patients 
presenling with a prirnary diagnosis of infertility showed a statistically 
significant reduction in AFS score compared to control (p<0 05) 



Table 5 : Pivotal Study Secondary EHenliveness Endpoiots (PP) 
for Adhesions at Anatomical Sites 
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Extsn! {}{ sIfDS with ^dhct Ions 








chiiiiQEi irom 1 to 2nd look per patient 






0.240 


(meanis ti) 


'25 9 ±51 .4 


-21 a ±48 5 
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77.3% 


69 B% 


0.094 


Modlnad AFS xtera 








Change irom 1 st to 2nd look (meati ^^t) 


-0 57±1 S-l 


-G.4Bi1.61 


0094 


"!b pallenis wilh radudion 


70.4% 


69,6 Vb 


0.722 



* pol ed|t)£ti!ii iormyHipllclly. 



Table 6: Pivotal Study Secondary Effectiyeness Endpofots (PP) 
for Subgroup of Patients with a Primary Diagnosis of infertility 



Endpeltil /VarlablB ADEFP IBS p-VBtua* 
(nclD2j M1Z} 

AFS scoru 
CbrtTioo ffom lEt to 2nd look (or paiienls 

wilh a primary d]3Qnosl5 ol InSartiiity ^ ^ 

(meantsd) '346iG?7 "110i6.36 0.011 

paiienls wi!J] rEducIion lor patienls 

wilh a primary dlaonaEl&odntartility 52 9% 30,4% 0 001 

Shif! analysis - % paUcnls v/iih 2nd look minima!: 68 5 minimi: 59.8 

scoiBS grouped Inlo 4 cataporios (or mild: 10.B mifd: 13.4 q 

patients v/ith a primary dlagnoBis modcralo: 11 8 moderilc:l5.2 

o( Iniertiilty severe: 6.6 severe: 11.5 



* nol adji^siod fox m!j1llplli;ily. 



Table 7: Pivotal Study Secondary Effectiveness Endpoints (PP) 
lor Types of and Location of Adiieslons ^ 

Endpolnt/Vadable Aoil® p-vaiiJfl' 
tn^03) 



Reformed Bdhostons 

rjumber of sites v/ith iglormed iadhes)ons ^„ 

-fmsan^s^,). - ..- ... --.4.92^3.91 .. 5,11 ±4.12 . 



NuiT^bcr of sites wiEhdUt ralormcd adhD3ioii& 

(m&an:ts.d.) 377:^272 332±229 0.QB5 

%p3lients with at least one 8T.7% 85.9% 0.632 



Mumhsr ol c)les v^ilb at least one de /jo/c? 

atelon{mean±5,d) 113t1B5 129^1.61 0.036 

% psticnlsfres of dfi/JOt-o adhesions 527% 427% 0,029 

ASdominBi wait adhesions 
Cbanrje Irom 1 st to 2nd IdoX in number of sites 

ImoaniS,d) ^117*183 -Q94t1.60 0184 

% paliefils wilii rediscttan Irom 1st !o 2nd IqdH 

fnnosnes 655% 583% 0129 

Viscsr^il adhoslons 
Chanoe Irom Isl lo 2nd look in number ol dies 

(msin±sd) '1.47 = 2,62 -1.07 s 2 22 0 046 

% patients v/ilh rarfuclioti (rem Isl lo 2nd look 

irinP.sllBS 68.5% 63.3% 0.228 

" not adiurffid formutllpllclty. 



Table 8: Pivotal Study Secondary Effectiveness Endpoints (PP) 
for Subgroup of Patients with a Primary Olagnosis of Pelvic Pain 



Endpoinl/VaiisbiB 
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■■35.B r 32.B 
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y. DIBECTIONSFOHUSE 

ADEPT® Is administered directly into the psriloneal cavity during faparascaplD 
gynecolQglcst surgery, being used as an irrigant sDlutlon during ttie courts of 
surgery Once tfie surgeon has compfeted \\\b surgical procedurefs), the 
cavity is aspirated oi al! remsining fiuid. A final volume of 1 liter of ADBPT® 
is then introduced into tiie cavity before removal of the scope 

Using standard operating room teciinioye: 
1 . ADEPT© siiould be warmed to approximately body temperature prior 
to USB, using a device specificBlly intended for warming solutions in 
operating rooms 

2 Remove the outer v/rap from the ADEPTS bag and hang the sterilB bag 
of solution on ani V pole 

3 Remove the twist-off tab from the spike port and Insert a giving set for 
connection to a laparoscope, 

A ADEPTS should be usad intra-operatively as an irrigant solution, and 
as a post-operative instillate The solution will flow through a giving 
set and through laparoscopes. 

5 Wiien used as an inlra-operBtlve irrigant solution, at least 100 mL of 
ADEPT® should be introduced to the cavity every 3Q minutes 

6 Remove remaining fluid before introducing the final insliilatlon 

7 For the final Instillation of ADEPT®, prior to removai of the 
laparoscope, one liter (a new bag of ADEPT(2>if 1 liter bags are being 
used) should be used Direct the saiution at the operative sites in the 
first Instance, the remainder being distributed throughout the cavity 

8 Dispose of the bag and any unused portion o( the solution foliowlng 
normal operating room biological hazard procedures 

SEE FIGURE 4 



FIGURE 4 




HOW SUPPLIED 



ADEPT® is packaged in single use, flexible poiyvinylclilorida bags, tilted with 
connecting ports, contalnine 1 Hler or 1 5 liters o1 solution Ttie protJuc! is 
presented stcriiu (by heatln§ In an autociave). The bags are packaged in 
cartons of 10 x 1 liter or 5 x 1 5 liters, 

STORAGE 

ADEPT® should not be stored above SO'C. Do not refrigsralB or trosze 

ADEPT® may ba kept in a wanTiing device for up to 14 days, provided it Is 
not removed and then repfaced back in the warming device. At all other 
times, storage below 4X or above 30°C Is not recommended . 

References: 

1 HDSie K, Gilbert JA, Kerr 0, Brown C8, Peers EM Fluid dynamics in man 
ol an intraperiloneai dnig delivery solution: 4% icoderfrin Drug Deliv 
20ai;8: 9-12 

2 JVloberly JB el ai , PharmacoliinBlics ot Icodextrin in peritoneal dislysis 
patients Kidney international 62, Suppl SI, 2002, 523-333, 

3 Sutton C, Minelii Gareia E et al Use of Icadextrin 4% solution in tbe 
reduction of adhesion formation after gynaecologicai surgery 
GynecDiOQicai Surgery 2Q05; 2(4): 2B7-296, 

^ Msnzies D, Hidalgo M, Walz MD el al Use of icodextrin 4% solution in 
ttiB prevention ot adhesion tormation following generai surgery Annals 
of the College of Surgeons of England 2006; Ba (4): 375-382 



ADEPT Is a registered lradennarl< of Innovala pic 

IVIanufactured for 

Bajrter HeaUficare CorparaliDn 

Deerfield, IL 6G015USA 

62Q85Q1EHQ1 
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Research Update (M.L. Laboratories) 



RMS Num ber: 5'IQIK 

-M-b-r-bat)orator-ievS--f-L,i.- 
C; April 2005 



ML, Laboratories PLC 



- ^Prpsents Ph^g r~Iii rrial Bald uii ifereptrtm 

Surgical Adhesions at r.onck>r. Gynecologic Endoscopy Congress 

St aibars 1!K, 4 Aoril 2005 - ML Laboratories PLC (LSE: MLB) is today presenting 
da-rfrom't:ne first ever do'.ble-bUnd, randomised, stucjy in abdominal surgery 
with Adept at the 14th Annual Congress cf the International Society of 
Gynecologic Endoscopy in London. The Company is also hosting a symposxum on tne 
need for improved adhesion reduction agents in abdominal surgery, with 
presentations from some of the world's leading opinion leaders in gynaecological 
adhesions . 

Use of many available adhesion reducuion agents has generally been limited due 
0 cost s^fe^y issues and technical difficulties, especially in abdominal 
luZll' Ava! able in Europe since 2000, .Adept is a 4% icodextrin solution that 
■na' been used in adhesion reduction in over 100,000 surgical patients. Benefics 
over existing treatments include cost-effectiveness and ease of use, 
pIrJicuiariJ Where .here have been deficiencies with other anti-adhesion agents. 



Prof Gere diSerega , HD, 



Professor of Obste'crics and Gynecology at the Los 



tp://ww\v.advfnxom/ncws_Reseavcli"Updale^l0868691.,lUml 



18/09/2008 



Angeles County Universitv oJ: Southern California, USA, will present data rrom 
Ihe ^^0 patient, pivotal Phase III trial, which examined the efficacy of Adept 
a comoarative stuclv. The results of this landmark study will be submitted t 
:he Focd%.nd Drug AOT.inist rat ion for 'JS marketing authorisation m ch.- coming 
months ■ 



Geoff-ey Trew, MRCOG, CcnsultanI: in Reproductive Medicine and Surgery at 
Hammersinith Hospital, London, UK, will consider the risk of adhesion- reiatea 
problems to a patient and the practical implementation of adhesion prevention 
routine surgery- 



Adricn Lower, FRCOG, Consultant Gynaecolcgisr for the London Clinic, London, and 
^3^3^^^, Director of the ISIS Fertility Centre, Colchester, UK will review recent 
findings from an eDidemiological study, which identifies gynaecological surgical 
procedures, related diseases and other factors defining high-risk populations at 
whom anti-adhesion strategies should be targeted routinely. 



Comioenting, Geoff Trew, MRCOG, said; 



'-:'hi^ biggest and best constructed study ever undertaken with an 
anti-adhesion agent and I find the results very exciting. Adept is one of the 
most important surgical device developments in the last decade, filling a niche 
where there is currently really nothing at ail. It is safe, easy to use and 
inexpensive, and these study results have coniiriried what many people suspected - 
that is an effective agent." 

A copy of the presentations from r.oday's symposium is available on request. 



"'Contacts r 



^ - 1 't^el: +1^ (0)172? 837 341 

ML Laboratories pic \ / 

Paul Ballington, Director of Mar>:eting & Business Development 



. - ^ . Te^ : +4^ (0) 20 7631 3113 
financia. Dynamics 



Sarah MacLeod 



Notes to Editors 



ML Laboratories pic 

ML ooerares through two divisions, both focused on the development of high value 
pharmaceutical products - Innovata Bioned, the Group »s respiratory division, and 
HL Pharmaceuticals, a pharmaceutical product development business. 



Innovata 3iomed (IB) is a leading independent provider of inhaled drug delivery 
technologies to the global pharmaceutical formulating dry powders and 

deve^oD^.ng oroprietary inhaler systems through to full industrialisation. IB s 
oroven* delivery technologies are availaole Tor proof-of -principle testing and as 



ttp://w\vv^.advfnx.oni/news_Research~Update_i 086859 rhtml 
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fast-to-mc;rke" drug delivery solutions- li: has a number of respiratory products 
both in development and marketed by pharniaceuticai company licensees including 
Cellcech, Otsuka and Pliva. 



ML's pharmaceutical product development division, HL Pharmaceuticals, contains 
both marketed products and new therapeutics in clinical development. Marketed 
products include Extraneal for the treatmenc of renal failure, which has been 
licensed to Baxter; and Adept for the reduccion of: adhesions in abdominal 
surgery, which is marketed by Shire Pharmaceuticals in Europe. New therapeutic 
products in development include Alpharen, a phosphate binder to assist the 
management of kidney failure, treatments for prostate and skin cancer and a pain 
manegement compound ^ 



This information is provided by KNS 
The company Mewe service from che London Scock Exchange 

END 
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New study finds ADEPT® effective in reducing 
Adhesions following Gynecological 
Laparoscopic Surgery 



1 November 2007 

New study finds ADEPT® effective in reducing Adhesions following Gynecological 

Laparoscopic Surgery 

- Anti-adhesion agent may reduce infertility' due to adhesions after surgery - 

DEERFIELD 111- and CHIPPENHAM UK, November 1, 2007 — Baxter International Inc. (NYSE: 
BAX) and VecUira Group pic (LSE: VEC) today announced publication of data in the November 
9007 issue of Fertiliiy and Sierilily of the first randomized, double-blind trial of an adhesion 
reduction agent, ADEPT Adhesion Reduction Solution [4% Icodextrin Solution] in gynecological 
laparoscopic surgery compared to lactaled Ringer's solution (LRS). In one of the largest adhesion 
reduction agent trials performed, ADEPT was shown to be more effective than lactated Ringer s 
solution (LRS) in reducing the incidence of post-operative adhesions m patients undergoing 
gynecological laparoscopic adhesiolysis, ADEPT was also found to be safe and in particular showed 
efficacy in infertility patients. 

"Adhesions can take several days to form following surgeiy," said Ron Lloyd, vice president of 
Baxter's BioTherapeutics and Regenerative Medicine business, "Other solutions used, although not 
.pprnvp.ri. for ^dhe-;inn reduction during laparoscopic Rvnecological surg ery are absorbed within 
TiSi^ T^dB5iiglfiei7^ffe"ctivei^^^ 

peritoneal cavity that resides there during the critical period of adhesion formation, separating and 
minimizing contact between organs." 

Adhesions are abnormal fibrous attachments between tissues or organs that develop following pelvic 

gynecological surgeiy, and it has been shown that between 60 and 90 percent of women suffer post- 
np.^r;^tive ad l iRsions followintt major gynecological procedures. Pelvic factors such as adhesions 
account for between 20 and 40 percent of infertility cases in women and can cause other 
complications, increasing patient morbidity and healthcare costs. 

"Increased use of laparoscopic surgei7 as an alternative to open surgery has helped reduce post- 
operative adhesions, but they remain a major problem," said Or, Tom Lyons, director Ccntcrof 
Women's Caic and Reproductive Surgerv and Clinical Assistant Proiessor, Dept.. of OB/OYN, 
Emory University Medical School. "Solutions used to address adhesions m the past have been 
largely ineffective, and none liave been approved by the FDA for use in laparoscopic procedures. 
An effective adhesion-reduction agent like ADEPT that is approved for use m laparoscopic 
procedures provides a major clinical benefit." 



The study conducted by Innovata Ltd, now part of Vectura Group pic, involved more than 400 
patients at' 16 sites in the U-nited Slates, Two hundred and tiiree patients undergoing gynecological 
laparoscopic surgeiy involving adhesiolysis were administered ADEPT during surgery_ and 199 
patients were administered LRS. Patients' primary diagnoses included pelvic pam intertihty, 
endometriosis and known adhesions. A second follow-up laparoscopy was scheduled four to eight 
weeks later. 



http://ww\v.vectura coniA'ec/news/releases/2007/2007-1 1 -0 l/'?t-print 
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Among patients in tlie ADEPT group, more than 45 percent acliieved "clinical success" during the 
second physician observation compared to 35 6 percent in the LRS group (Intent to Treat 
population)- Clinical success was defined as the greater of a reduction in adhesions of at least three 
or 30 percent of sites lysed between the fust and second laparoscopics. Among infertility patients, 
52.9 percent of patients in the ADEPT group had a positive reduction in American Fertility Score 
(AFS), the standardized method to score and classify adhesions to the ovaries or fallopian tubes that 
may affect fertility, compared to 30 4 percent in the LRS group (per protocol population). 

ADEPT is a four percent icodextrin solution that has been approved for adhesion reduction in 
Europe since 2000, and since July 2006 in the United States for gynecological laparoscopic 
procedures involving adhesiolysis ADEPT is the fust and only anti-adhesion agent approved for 
use in laparoscopic surgery in the United Stales As a Huid, ADEPT is easy to use in laparoscopic 
procedures, as it can be delivered directly and rapidly through a laparoscopic port during surgery. 
Innovala Ltd (part of Vectura Group pic) conducted the study as part of the ADEPT development 
prograjn before licensing ADEPT to Baxter in January 2006. ADEPT is part of Baxter's 
Regenerative Medicine business unit within the Bioscience division. The Regenerative Medione 
business unit also sells products used in hemostasis, wound sealing and tissue regeneration, and 
products used in adult stem-call therapies. 

About ADEPT 

ADEPT Adhesion Reduction Solution is indicated for use intraperitoneally as an adjunct to good 
surgical technique for the reduction of post-surgical adhesions in patients undergoing gynecological 
laparoscopic adhesiolysis 

ADEPT is for direct intraperitoneal administration only NOT for intravenous (IV) administration. 
ADEPT is conliaindicated in patients with known or suspected allergy to cornstarch based on 
polymers, e.g., icodextrin. or with maltose or isomaltose intolerance, or with glycogen storage 
disease. ADEPT is contraindicated in laparotomy, in cases involving bowel resection or repair, or 
""a]5pWdectomy'a^^^^ " 



There have been rare reports of sterile peritonitis following the use of icodextrin. Leakage of 
ADEPT from port sites may lead to wound healing complications; meticulous fascia! closure may 
reduce leakage through laparoscopic port sites post-operatively. Tiiere have been rare reports of 
-iiVD^ seiis iti V i i V t gmitiOTsrptrimQnaTy-^ 



been reported in a few patients. Maltose metabolites of icodextrin rnay mtertere with tii glucose 
measurement in diabetic patients who use rapid blood glucose systems that are not glucose specrfic. 

In the pivotal stirdy, the most frequently occurring treatment-related adverse events between 
surgeries were post-procedural leaking from port .-iites, labial, vulvar or vaginal swelling and 
abdominal distention, 

KK Only: For safe and proper use of this device, please refer to full device "Instructions For Use." 



About Baxter International 

Baxter International Inc., through its subsidiaries, assists healthcare professionals and their patients 
with the treatment of complex medical conditions, including hemophilia, immune disorders, cancer, 
infectious diseases, kidney disease, trauma and other conditions. The company applies its expertise 
in medical devices, pharmaceuticals and biotechnology to make a meaningful difference m patients 
lives. 

About Vectura 



http://wvm.vectura com/vec/news/re!eases/2007/2007-l l-0!/?t-prinl 
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Vectura is a pulmonary drug development company focused principally on the development of a 
range of inhaled therapies for the treatment of respiratoiy and neurological diseases. Vectura 
develops products to treat respiratory diseases such as asthma, COPD and cystic fibrosis. The 
Company also targets oppommities where optimized delivery via the lungs into the blood stream can 
provide significant benefits, such as a rapid onset of action, improved efficacy and improved 
tolerability compared with current therapies. Vectura has eight marketed products and a portfolio of 
drugs in clinical and pre-clinical development, some of which have been Hcensed to major 
phan-naceutical companies. The Company also seeks to develop certain programmes further tluough 
development to optimise value at a later licensing stage, Vectura also offers its formulation and 
inhalation teclinologies to other pharmaceutical companies on a licensing basis where this 
complements Vectura's business strategy. 

Vectura has development collaborations with a broad range of pharmaceutical companies iacluding 
Boehringer Ingelheim, Novartis and Chiesi. The acquisition of Innovata in Januar>' 2007 brought 
established alliances with a number of additional companies, such as Baxter, GSK, Merck Generics 
(part of Mylan Inc), UCB and Otsuka as we!! providhig revenue streams, complementary products 
and critical mass. 

For further information, please visit Vectura^s website at wvw vccturaxom 
ADEPT is a registered trademark of Innovata Ltd, 



http://wvw.vectuia.coni/vec/nevvs/releases/2007/2007-] ! -01/?t-print 



18/09/2008 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: Colin Brown Confirmation No: 1282 

Serial No-: 09/700,057 Group Art Unit: 1623 

Filed: February 5, 2001 Examiner: Everett Wliite 

For: SURGICAL COMPOSITIONS AND METHODS FOR USING THE SAME 



TAB 12 



i'age I 01 / 



m 

Innovata pic announces Baxter International 
IeCo as global licensee for Adept® Adhesion 
Reduction Solution 

03 Jan 2006 

Innovata pic announces Baxter International Inc. as global licensee for Adept® Adhesion 
Reduction Solution 

Nottingham, UK, 3 Januarj' 2006 - innovala pic (LSE: lOV), the pulmonary product conapany, 
today announced that it has granted Baxter hiteniational Inc. a global licence for Adept, its adhesion 
reduction solution for use in afadominaU obstetric and gynaecologic surgery. 

Adept is an icodcxtrin solution that was developed by Innovata and previously licensed to Shire 
PhannaceudcaJs in Europe. The product is currently being reviewed by the Food and Drug 
Administration (FDA) for U.S, marketing approval and the outcome of the review is expected during 
the second half of 2006 

Adept will be marketed by Baxter's BioSuigery business, a business tmit that is focused on 
developing and commercializing novel biomatcrials such as Tisseel®, a fibrin based adhesive for 
tissue repair, FloSeal® for rapid haemostasis, and CoSeal®, a vascular sealant. 

Under the terms of tliis new agreement, Baxter will take over the sales and marketing of Adept ^ 
ugjfegtjA^teffl^^ foroh mi nin glUSL ^pprov a i For Adep^whik — 

Baxter is responsible for obtaining approval in other marketsrincluding Japan, Financial temis were 
not disclosed. 

Kieran Murphy, Chief Executive Officer of Innovata, commented, "We are delighted to be 
concluding this agreement with Baxter, given the company's kno w ledge of icodextrin strength in the 
-he5gi4al--sa] ei } mark e ts and glob a^?res^aer^ax4^?r-carMiav^^-ca^ 

pivotal study to increase sales in Europe and eventually worldwide. Baxter's European marketing 
lfetf^vi4j.^egin4n^ar4icsUj-Uamiai^^ we l o ok f or war d to n r o ll -out of Adept in rhe JLLE._and„_ 
otiier markets in the months to follow." 

'^We believe this technology offers significant potential for growth globally and addresses a market 
that has been underserved for some time/ said Gordon Sutherland, General Manager of Baxter's 
BioSurgeiy business. '* fhis agreement adds another platform technology to our BioSurgery portfolio 
md allows us to enter the ami-adhesion market segment with a clinically proven product." 

There will be a conference call far analysts today at 9J0am GMT. Please contact Mo Noonan at 
Financial Dynamics on 020 7269 7116 for details. 

ENDS 

Contacts: 

Innovata pic 
Tel: 0115 974 474 
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Kieran Murphy, Chief Executive Officer 

Paul BaHinglon, Director of Commercial Operations 

Financial Dynamics 
Te!:020 783! 3113 
Sarah MacLeod / John Gilbert 

Notes to Editors: 

About Innovate pic 

Innovaia pic specialises in the development of pulmonary products for the treatment of respiratory 
disorders and other serious diseases. Using its proprietary dry powder inJialer and drug formulation 
tectaologies, Innovata pic has developed a substantial portfolio of 13 marketed and clinical-stage 
products and has partnered with a number of pharmaceutical companies including Baxter, Merck 
KGaA, Celitcch (pai1 of UCB) and Otsuka. 

Imiovata pic was fomied in July 2005 when MI. Laboratories PLC acquired Quadrant Teclinologies 
Limited. Tlie company has over 90 employees of whom 65 are engaged in research and 
development, mainly based at Innovata's headquaiters in Ruddington, Nottingham, United Kingdom. 
The Company is listed on the London Stock Exchange under the symbol lOV. 

Adept 

A nmnber of physical barriers have been developed for use during surgery^ to help prevent adhesions. 
However, these have had limited uptake in open surgery and arc generally difficult to use in 
laparoscopic surgeiy One key challenge is that these physical barriers (gels, sprays or film-like 
sheets placed between neiglibouring organs in the peritonea! cavity) may reduce adhesions where 
they are placed, but do not prevent adhesions developing elsewhere in the abdomen. The ideal 

• adhesien-red uel40B~af^Ht-^^ o^4d4^@H^sy4e^^ 

reducing adhesion formation at the operating site and throughout the peritoneum. Ongoing research 
suggests that Adept® (icodextrin 4%) may be closest to this ideal profile. A non-viscous liquid, 
Adept can be used for both open and laparoscopic surgery, and is compatible with a wide range of 
antibiotics used during and after surgery. Adept is simple to use, being instilled slowly at the end of 
surgical procedures arid used during surgeiy as an irrigant with a 1 .5 litre bag of Adept (enabling 
-§Q9m}^-%e43sed-d^HBg-j^re6ed^f-esH¥i4h^ 
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ML Laboratories PLC (MLB.L) Milestone Paymer^t And Return Of Adept IVIarketing Rights In Europe 

10/19/2005 5 09-20 PM 

St Aibans, UK. 21st June 2005 - ML Laboratories pic {LSE: MLB) today announces thst, with effect from 30 
December 2005, Shire Pharmaceuticals wiil return to ML afl its rights to market Adept. ML's adhesion 
reduction solution The return of marketing rights to ML has arisen as a resuit of a change in Shire's strategic 
focus ML is now reviewing the future marketing of Adept in Europe as wetl as continuing licensing 
discussions for the US and Japan, as previously announced. 

ML successfully launched Adept for the reduction of adhesions following abdominal surgery in the UK in May 
2000 and licensed Europe-wide rights to Shire in October 2001 Since then, Shire has launched Adept across 
all the key EU markets and has entered agreements to distribute the product in other EU countries Adept 
currently has sales of $5m per annum 

in line with the terms of the agreement, ML is due to receive a payment from Shire in relation to the Adept 
pivotal study in the US ('Hhe PAMELA study") Data from the PAMELA study, announced on 6 December 
2004, will form the basis for the Adept Marketing Authohsation Application to the US Food and Drug 
Administration (FDA), expected in the coming months 

The return of rights from Shire enables ML to consider a number of possible options, including continued 
licensing of Adept on a regional or global basis. ML is also reviewing the opportunity to return to marketing 
the product directly within the EU ML hopes to make further announcements about the licensing and 
marketing of Adept in the near future 

Joseph Rus, Executive Vice President and General Manager, International at Shire Pharmaceuticals PLC 
commented: 

"Following a change in our strategic priorities after a review of our business last year, we have decided to 
return to ML alf Shire's rights to market ADEPT We are proud of the success we have brought to ADEPT and 
wish ML Laboratories future success with the brand. '* 

:KiefanrMtirphy7HehreKxeouti.v.e:ja^ 

over the past three years, having significantly raised awareness among surgeons of the need to consider 
adhesion prevention strategies with Adept when carrying out abdominai surgery The new clinical data from 
our pivotal US Phase III study, will drive opportunities for ML to consider a number of options for Adept which 
wiil reflect the Group's future strategic direction." 

-Gontaots^ 



ML Laboratories pic Tel: 01727 739300 Kieran Murphy. Chief Executive Officer Paul Baliington. Director of 
■iVIafi^etfng-^rBtisines^eveiopment" — — — ~ — — — 

Financial Dynamics Tel. 020 7831 3113 Julia Phillips / David Yates 
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FDA panel recommends approval of ADEPT® 
Adhesion Reduction Solution 

28 Mar 2006 

FDA panel recommends approval of ADEPT® Adhesion Reduction Solution 

Nottingham, DK, 28th March 2006 - Innovata pic (LSE: lOV) today aiinounces that its ADEPT® 
adhesion reckiction solution, for use in obstetric and gynecologic surgery, received a unanimous 
recommendation for marketing approval by the Obstetrics and Gynecology Devices Panel of the 
Medical Devices Advisor)' Comn)iltee of the US Food and Drug Administration (FDA), 

fhc FDA advisory^ panel has recommended that ADEPT should be indicated as an adjunct to good 
surgical technique for the reduction of post-surgical adhesions in patients undergoing gynaccologic 
laparoscopic surgery which includes adhesiolysis. 

Professor Dan Martin, from the University of Tennessee, Center for the Health Sciences, one of the 
lead investigators in the pivotal Phase III trial of ADEPT and former President of the American 
Association of Gynecologic Laparoscopisls, said: 

"f'Ke welcome the US FDA advisory pcvieVs recommendadon which helps to pave the way for the 
benefits of ADEPT to be seen by surgeons and patients across the USA, More than iwo million 
OB/GW procedures are performed annually in the USA, including approximately 500,000 
^mecologic laparoscopic procedures ADEPT has the potential to reduce the number of adhesion- 
xdaledjxunplimtkm and eve JiJjjf m il tlyJn w ^ ^ ^ 

such procedures, " 

Available in Europe since 2000, ADEPT is a 4% ioodextrin solution that has been used in adhesion 
reduction in over 100,000 surgical patients. The Phase III study supporting Innovata's filing 
submission was conducted in over 400 patients undergoing gynecological laparoscopic adhesiolysis 
4iUbe4JSA The ■ resuj4^hawj£Mi4hatAP£^ 

well as reducing pain scores while the overall incidence of adverse events in the ADEPT and control 
groups was-similax 

ADEPT is licensed to Baxter International Inc. on a global basis under an agreement formed in 
January 2006, ADEPT is marketed by Baxter's BioSurgery business, a business unit that is focused 
on developing and commercializing novel biomaterials and biosurgery products, 

Kieian Murphy, Chief Executive Officer of Innovata, said: 

"ADEPT is one of the most important surgical device developments in the last decade, filling a niche 
where there are limited options. The positive review by the FDA advisory panel brings us closer to 
approval of ADEPT in the USA and, should it be successful, it will strengthen the product's market 
position in Europe and support the regulatory approval process in additional markets, including 
Japan 

Contacts: 

Innovata pic 



http://wvv\v.vectura.com/vcc/nevvs/releases/2006/innovata/2006-03-28/?t=print 
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Tel: 0115 974 7474 

Kieran Murphy, Chief Executive Officer 
Peter Shemian, Finance Director 

Financial Dynamics 
Tel: 020 7831 3113 
Sarah MacLeod / John Gilbert 

Notes to Editors 

About Adhesions 

An adhesion is a bajid of scar tissue that binds two planes of tissue together which should remain 
separate. Studies suggest that adhesions may form in over 10% of patients who have never had 
surgery and in 93% of patients having abdominal or pelvic surgery^ Pelvic and abdominal 
adhesions arc a significant women\s health issue as they can be associated with infertjlit>% small 
bowel obstruction and chronic pelvic pain. 

The use of anti-adhesion products has been limited by their difficult)' in use and lack of clinical 
efficacy data " 

About Innovata pic 

[onovata pic specialises in the development of pulmonary products for the treatment of respiratory 
disorders and other serious diseases. Using its proprietar}' dry powder iniialer and drug fonmilation 
. technologies, the company has developed a pipeline of revenue-generating/maiketed and clinical" 
stage products. In addition, the Company has a portfolio of non-pulmonary^ products witli growing 
revenues, Innovata has established development and marketing partnerslrips mth a number of 
-- pMnnawrtfcirt:^^ 

innovata was fomied in July 2005 when ML. Laboratories PLC acquired Quadrant Technologies 
Limited and the remaining minority interest in Innovata Biomed Limited. The company has over 90 
employees of whom of 65 are engaged in research and development, mainly based at Innovata pic's 
headquarter s^iiiJluddkig 



1 iMenzites, D. and Ellis, i f (1990) Intestinal obstruction from adhesions—How big is the problem? 

2 Frost and Sullivan, March 2005 
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FDA Issues Approvable Letter for ADEPT® 
Adhesion Reduction Solution 



01 Jun 2006 

FDA Issues Approvable Letter for ADEPT® Adhesion Reduction Solution 

Nottingliani, UK, 1st June 2006 - Injiovata pic (LSE: lOV) today announces that the FDA has 
issued a letter to the company indicating tiiat ADEPT® adhesion reduction solution is approvable for 
use as an adjunct to good surgical technique for llie reduction of post surgical adhesions in patients 
undergoing gynecological laparoscopic adhesioiysis. 

On March 7?'*' ^006 ADEPT received a unanimous recommendation for marketing approval by the 
Obstetrics and Gynecology Devices Panel of the US Food and Drug Administration (FDA) 

The letter states that the FDA is continuing to review the product labeling and requires fnnovata to 
submit amended label copy for adverse event data and warnings and also to agree proposa s tor post- 
approval safety monitoring. Innovaia plans to submit this information as quickly as possible. 

Kieran Murphy, Chief Executive Officer of Innovata, said: "We are delighted by this news and hope 
to complete the approval process in the shortest possible time." 

Available in Europe since 2000. ADEPT is a 4% icodexlrin solution that has been used in adhesion 
reduction in over 1 00,000 surgical patients. The Phase III study supporting Innovata's tiling _ 
:subTfussioiP??HSXO]Td^ 



in the USA The results showed that ADEPT reduced the number of adhesions following surgery 
while the overall incidence of adverse events in the /VDEPT and control groups was similar, 

ADEPT is licensed to Baxter hitemationai hic, on a global basis under an agreement formed in 
-4a0uaQaO66^DEPJ^i^i3^arl^ Ba xt^^r's BioSi irg£LyJm^i ^ a business unit that is focused 
" on developmg and commercializing ri m^el biomatenals Hnebiosiugei pi u duels. 



Contacts: 

Innovaia pic 

Tel: 0115 974 7474 

Kieran Murphy, Chief Executive Officer 
Peter Shemian, Finance Director 



Financial Dynamics 
Tel: 020 7831 3113 
David Yates/ Anna Keeble 



Notes to Editors 

About Adhesions , , . * i 1 1 

An adhesion is a band of scar tissue that binds two planes of tissue together which should remain 
separate. Studies suggest that adhesions may form in over 10% of patients who have never had 
sureeiT and in 93% of patients having abdominal or pelvic surgery '■ Pelvic and abdominal 
adhesions are a significant women's health issue as they can be associated with infertility, small 
bowel obstruction and chronic pelvic pain. 
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The use of anti-adhesion products has been limited by their difficulty in use and lack of clinical 
efficacy data " 

About Innovata pic 

Innovala pic specialises in the development of pulmonary products for the treatment of respiratory 
disorders and other serious diseases. Using its propiietary dry powder inhaler and drug fonnulation 
technologies, the company has developed a pipeline of revenue-generating/marketed and clinical- 
stage products In addition, tlie Company has a portfolio of non-pulmonary products with growmg 
revenues. Innovata has established development and marketing partnerships with a number of 
pharmaceutical companies including Baxter, Merck KGaA, UCB and Otsuka, 

Innovata was formed in July 2005 when ML Laboratories PLC acquired Quadrant Technologies 
Limited and the remaining minority interest in Innovata Biomed Limited. The company has over 90 
employees of whom of 65 are engaged in research and development, mainly based at Innovata pic's 
headquarters in Ruddington. 

1 Mcnzics, and Ellis, H. (1990) Intestinal obstruction from adhesions-~-How big is the problem? 
Ann- ColL Surg. Engf , 72, 72-60 

2 Frost and Sullivan, March 2005 
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Baxter Expands BloSurgery Product Portfolio with 
FDA 510{K) Marketing Clearance for TricOs™ T 
Bone Void Filler 

Tricos T Represents Baxter's First Commercially Available 
Orthobiologic Product in the United States 

DEERFIELD, 111., January 9. 2006 -Baxter Healthcare Corporation 
announced today it has received marketing clearance rom the U S Fooc 
Dmg Administration (FDA) for TrIcOs™ T Bone Void Fiter which is ind.c 
for voids or gaps in bone that are not intrinsic to the stability of the bony 
structure, including bone defects from surgery or traumatic inW- Jhe 
clearance of TricOs T further expands Baxter's BtoSurgery Product portfc 
and represents the company's first commercially available orthobiologic 
product in the United States 

•TricOs T is an alternative technology to harvesting bone from the patient 
certain spinal and orthopedic surgeries," said Gordon Suther and, generc 
manager of Baxter's BioSurgery business. "Bone harvesting from the pat 
can increase post-operative pain and the nsk of Infection, 

TricOs T is a proprietary combination of hydroxyapatite-coated beta 
tricalcium phosphate {HAffCP) granules and a fibrin matrix based on 
Baxter's TISSEEL ® VH [Fibrin Sealant] contained in one convenient kit 
^r.if,Qsq--BF 6v{deB^4hFee-dimensionaLo steocoiKmct uffi finvirppmen or 1 
forSSn oTnew bone. The product is a rsF5iocornpatiBle7alldwihg-|t-to b 
resorbed by the body over time 

"Early users of this technology have stated that they like the handling 
: (Sraderistics of the product as it is very easy to mold into the correct sh 
; to fit the bone defect," Suthedand added 



The company expects full market availability for the product in the United 
States to occur In the second half of 2006. 



Baxter's BioSurgery business is focused on developing and commercial^ 
Se! t^omaterials for hemostasis and hard and soft tissue repatr in st^ g. 
Tn addition to TISSEEL, other products in the BioSurgery porKoi|olndud6 
FLOSEAL® [Hemostatic IVIatrix] for rapid hemostasis, and COSEAL® 
Surgical sealant], a vascular sealant. With annual sales of approximate! 
S250 million, BioSurgery has become one of Baxter's fastest growing 
businesses 

The company's accelerated investments in this business have resulted ir 
■ recenSarch and development collaborations, Including an agreemen 
• Snei thfe with InnoSata PLC to acquire a global license for Adep 
i an adhesion reduction solution for use in obstetnc and gynecologic surge 

i 

! Baxter also announced a major follow-on researcfi and cofTi^^ercMoi 

, agreement with Kuros AG in November, which includes the development 

\ a variety of biomaterials addressing hard and soft tissiie repair. This 

: research agreement includes future enhancements to the TricOs T prodt 

' Baxter Healthcare Corporation is the principal U.S. operating subsidiary ( 
; Baxter International inc., (NYSE; BAX), Baxter assists healthcare 



://www.baxter.coirVabout baxter/news joom/news_releases/2006/01-09-06-trico.... 25/Sep/2008 



Baxter Expands BioSurgery Product Portfolio with FDA 510(K) Marketing Clearance,,, Page 2 of 2 

; professionals and their patients with treatment of complex medicai 
' \ conditions, including cancer, hemophilia, immune disorders, kidney dtsee 

\ i and trauma , The company applies its expertise in medical devices, 

i ! pharmaceuticals and biotechnology to make a meaningful difference in 

! patients' lives. For more information about Baxter, please visit 

■ ww w.baxterx om. 

i 777/s release Includes forward-looking siaiements concerning the timing c 
^ full market availability of the product, the compan/s collaboration wtth Kt 
! and future product development involving blomaterials. The statements a 
^ based on assumptions about many important factors, Including the follow 
\ which could cause actual results to differ materially from those m the 
' fonA/ard-looking statements: successful scale-up of operations; cltmcal ^ 
developments relating to the existing product and future products; receip 
all necessar/ regulatory approvals; and other risks identified in the 
\ company's most recent filing on Form 10-Q. The company does not 
' undertake to update its foPNard-looklng statements. 



For Addltiona! Information" . 

Media Contacts: 

Amy Cynkar, (847) 940-5166 

Deborah Spak. (847) 948-2349 



investor Contacts: 

Mary Kay Ladone, Baxter, (847) 9' 
3371 

Clare Sullivan, Baxter, (847) 948-3 



Copyfighl & Lega) DisclBtmer i Privacy 1 ^^rint mis page 
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New Device Approval 

Adept® Adhesion Reduction Solution (4% 
Icodextrin)-P050011 

This is a brief overview of infonnation related to FDA's approval to market 
this product. See the links below to tire Summary of Safety and Effectiveness 
and product labeling for more complete information on this product, its 
indications for use, and the basis for FDA's approval. 




Product Name: Adept® (4% Icodextrin) Adhesion Reduction Solution 
g^MA-Ap pl i c autriimo-vataipk 



Address: 104a West Street, Famliam, Surrey, GU9 7EN, United ICingdom 
Approval Date: July 28, 2006 

Approval Letter: htt p:/Av\vw.fda. gov/cdrh/Bdi3/i3QlQ0I]^^ 

What is it^ Ade.pt(«) Adhesion Reduction Solution (4% Icodextrin) is a pa le yellow fluid that 

contains icbd WnrTltrflTnaiKT^^ 



coniams icuucxuiu. liic uuiu la udv^u uuim^ ^^-"^ it.ti=:.==^ii^^.-^ — — , 

and protect tissues and decrease the number of new adhesLojls after surgery. Adept® is supplied 
-sterrlB7iira-single=use-bag: __— _ 

How does it work? During surgery, and/or at the end of surgery, the tissues in the abdomen are 
covered with the Adept® fluid to provide a temporary, physical sepai-ation of the tissue surfaces 
during the early phases of the natural healing process. 

When is it used? Adept® is used in patients undergoing laparoscopic gynecological surgery 
(surgery on the female reproductive organs, e.g., ovaries, uterus, fallopian tubes) to reduce the 
amount or severity adhesions (scar tissue that binds together nonnally separate tissues) m the 
abdomen. The fluid is used during surgery and/or placed in the abdomen at the end of the surgery, to 
separate and protect tissues, decreasing the number of new adhesions after surgery. 

What will it accomplish? Adept® will reduce the chance that a woman will develop adhesions 
following laparoscopic surgery. Adhesions are a common complication of gynecological surgery, 
and can be the cause of pelvic pain, bowel obstruction, or infertility. 

When should it not be used? Adept® should not be used in patients 



htto ://www.fda-gov/cdi-iymda/docs/p05 001 1 .html 
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. with known or suspected allergy to cornstarch based polymers e.g., icodextnn, with maltose or 

isoraaltose intolerance, or with glycogen storage disease; 
• with fi-ank infection (e.g. peritonitis) in the abdomino-pelvic cavity; 
. in procedures involving laparotomy incision. (Serious post-operative wound complications 

including dehiscence and cutaneous fistula formation have been reported from chmcal 

experience outside the US when Adept® was used in surgical cases with lapaiotomy incision); 
. in procedures involving bowel resection or repair, or appendectomy. (Anastomotic failure, 
ileus and peritonitis following procedures involving bowel resection and instillation of 
Adept® have been reported from clinical experience outside of the US.) 

Additional information: The Summary of Safety and Effectiveness and labeling will be available 
at: http^Vvmmfda^ggWc^^ 

Updated August 28, 2006 



CDRH Home Page | CD RH A-Z Ind ex | .QonLagiSDRH 1 ASSS^IiiyJ P-JMa)JMr 
FpATtom7p"aqe | R'^arch FDA Site j FDA AlJadex | ContecLFDA 1 HHSJHoaePage 

Center for Devices and Radiological Health / CDRH 
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